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* » * " The divided parts of a broken bone unite by the intervention 
of the circulating juice ; just as the softer parts do, allowing a different 
space of time for different textures and consistence." — The.Chinirgical 
Works of Percivall Pott, by James Earle. London, 1790. Vol I. 
p. 381. 






*'The treatment of fractures is the same in principle as that 
of wounds. The separated parts are to be re-applied and kept motion- 
leM." — John Abemetby*s Lectures on the Theory and Practice of 
Surgery. London, 1830. p. 218. 






PREFACE. 



THIS volume is a consolidated Second Edition of my 
Clinical Lectures, "On the Treatment of Fractures,' 
1871), and "On the Treatment of Wounds," (1878). 
In recasting those works with my earlier and later 
writings on the same subjects, and with hitherto unpublished 
clinical records, into what is practically a New Work, the 
results of more extensive and mature experience have 
been incorporated, as concisely as was consistent with 
clearness. 

The clinical material xmder my hand has so steadily 
increased, that the book has only been kept within 
moderate limits, and proportionately prevented becoming 
a burden to busy men, by excluding all matter not 
strictly relevant. 

My chief endeavour has been to demonstrate the 
identity and continuity of the principles of Surgical 
Therapeutics, irrespective of the tissues affected. Wounds 
are fractures, and fractures wounds; differing in the 
situation and density of the structures involved, but 
essentially solutions of continuity, similar in causation, 
in processes of physiological repair, and in surgical 
treatment. 

To preserve the colloquial style in which the informa- 
tion has been communicated to succeeding classes of 
students, at the bedside and in the operating theatre, the 



fonii of Clinical I.Pftiives 1ms been rttalned ; and I haw 
added to them concife directions, for carrying into practiei 
the principles of treatment. 

To reduce the inconvenience of deaultory treatment, 
which is of the essence of clinical instruction, each lecture 
is, so far as practicable, complete under its distinctive 
heading, and a full index is appended ; but no attempt 
has been made to give the volume the completeness and 
method of a treatise, which it is not. 

Practitioners vho consult these pages irill, it j 
not misinterpret my motives in dealing plainlj 
detail, with elementary and apparently trivial mm 

In surgery, as in some other subjects, if : 
clearer appreciation of first principles, and were i 
alive to the necessity of attending, at once and tlfl 
to beginnings, there would be less need to : 
causes and remedies of Lomplicationa, which w 
be rare. 

But, as a matter of fad, surgical complicaB 
difficulties are of every day occurrence. Manjf 
are related in these jiages, without unnecessa 
yet plainly, enough it is hoped, for faithful,! 
unprofitable, records of thirty years experience. 

S.\.MPSON GA 
22, Broad Street, 
Birmingham, 

19th May, 18SS. 




Paoi. 
LECTURE I. 

General analoov between Wounds and FaAcruRBs.— Illustba- 
TioN OF Simple Wounds and Simple Fractubes.— First 
AND Common Indications of Wound and Fracture Treat- 

MENT 1 

LECTURE IL 
Arrest of HiEMoRRUAOE. Physiological and physical principles 

OF HiBMOSTATICS. — STYPTICS. — TORSION. — LlOATURE— ACU- 
PRESSURE 24 

LECTURE III. 

Sprains Anatomically and Thebapeuticallt belated to 
Wounds, Dislocations, and Fraotures. Treatment bt 
Leechks and Fomentations, Cold, Movement, and Friction, 
Immobiuzation and Compbession 52 

LECTURE rv. 

The Essentials of Tbeatmbnt in Fbactubbs of the Limbs. — 
Case and Difficulty in Diaonohis.-— Immediate Redhction 
AND Immobilization.— Physiological Repaib of Fractured. — 
Physioo-vital Causes of Displacement and their remedy. 
Un-united Fractube 72 

LECTURE V. 

Cokplioations or Fracture. — Abrasion or the Skin, and Blbbi. 
— Comminution. — Spasm. — Dislocation. — Ecohtmotio and 
Ikflakmaiobt Sweluks ....... 



Page. 
LECTURE VI. 

Compound Fractures to be Reduced to Simple Ones, and 
Treated on the same Principles. — Immediate Reduction, 
Immobilization, and Compression, with Special Attention 
TO Drainage. — Amputation in Compound Fracture . . 122 

LECTURE Vir. 

Wounds Penetrating into Joints, to be Healed by the First 
Intention.— Cases Illustrative of the Successful appli- 
cation OF the Essential Principles of Immobilization, In- 
frequent Dressing, and Compression 151 

LECTURE VIII. 

Physiological Explanation and Surgical Applications of 

Infrequent Dressing and Compression. — Abstract of 

Professor Vanzetti's Memoir on the Treatment of 
Inflammation by Digital Compression . . . . 173 

LECTURE IX. 

Dry and Absorbent Dressings Generally Applicable. — 

Modifications Necessary in Speoal Cases. . . . 204 

LECTURE X. 

History, Principles, and Uses of Surgical Dr^unage. — 
Treatment of Mammary Abscess. — The Principle and 
Practice of Suspension in General Surglry. — A Note on 
Swings and Pulleys. 227 

LECTURE XI. 

Wounds of the Scalp, and Fractures of the Vault of the 

Skull 242 

LECTURE XII. 
History and Real Value of Antiseptics. — Fallacious Appu- 

CATION OF THE GeRM ThEORY AS THE BaSIS OF A SUROICAL 

System 276 



PRACTICAL DIRECTION ON 
MATERIALS AND APPARATUS, AND ON FRACTURES IN 

PARTICULAR SITUATIONS. 



Pagi. 

Paper Sfuvtb 305 

Millboard Afpabatub 306 

Absorbkbt CoTToar Wool Tissue 307 

Bandages ... 307 

Spiral Bandaging 300 

Millboard 310 

Millboard and Bandage Lattice- work 813 

Gum, Starch, and Dextrine 3U 

Opening the Apparatus 315 

Fractures of the Upper Limb 319 

„ OP the Lower Limbs . 320 

„ OF the Tibia alone 322 

„ OF both BONES OF THE LeG 823 

C(>MF0UND Fractures of thb Leg 327 

Fracture of the Patella 328 

Fracture of the Femur. 331 

Fracture of the Neck of the Femur inside the Capsule . 335 

„ „ „ Outside the Capsule . 835 

Fracture Below the Trochanter 336 

Fracture in the Shaft, and Through the Lower Extremity, 

OF Femur .... 887 

Plaster of Paris Apparatus 338 

Plaster Stocking 348 

Parafine Bandages and Spunts 344 

Gutta-Percha Apparatus 344 

Fractures of ihe Nose 858 

Index 350 



CASES. 



Fnwture o{ fibala. Imtnediitte plaster of Pftria b&Dduge. Out 

of bed nBxt day. Perfect I'eeovery. 
lucised woaud rouDd the kQockle.' Direct union under 

absorbuat pftd, rest, add pressure. ... 

Compound fracture of both linuea of the leg. Oat of bed third 

week. Direct union audor dry di-easing, pi-eBSUie, uid 

immobility. 
lucised wound of temple and fissure of frontal bone. Direct 

anion under absorbent pad and pressure. 
Cleau-cut wound over aud through tibia, with eversion of 

bony edj^. Dry dressing, application of sulphate of copper, 

and of tarpentiue oiutment Slight exfoliation. Complete 

recoreTy. 
Bemovul of piece uF wooil from palni of hand, Direct union 

under aboorbeut pod, compound tincture of benicoin, rest, 

aod pressure. ... ..■ 

Ballet wound throusli the ear. Extraction. Death. 

Gnn-sbot wound of thigh. Direct nuiuu under compound 

tincture of benzoin, absorbent pad, millboard aplinl^, 

presaure, and linHjwQsion, 
Contused wound of foot. Du-ect union under compound tincture 

of benzoin, absorbent pad, rtat, position, and preMure. 
Bemoval of inflamed cystic tumour from scalp. Direct union 

under dry lint, styptic colloid, and pressure. 
Bcmoval of Ulty tumour from the neek. Direct union under 

dry pads, thi'ee silken and three silver sutures. ,., ... 

Reraoral of sebaceous tuininr from the scnip. Direct union 
under kbeorbaQt p.-ul, styptic colloid nud preuuic. 



Removitl of large tiiiunia from usck and shoulder. Styptic 

coUoid, drainage, abMrbeat dreaaiu^, and compreaaiou. 

Rapid recovery. 
^Imii^kted iaguiii.il lii.'rniii. Operutiou, Toraiou, suUii'es, 

dry and infrequent ilressing, aod pressure. Direct union. 
Stmugiilatod fenioral lierm*. Uirecl union after oporatioB, 

under dry |>ad &nd presiuie. ... 






itiKeJ wound of 
absorbent and 



wrist. Acnprewure, gatures, 
infrequent dressings, p res tare. 



Punctured wouud in p:Um of liand. Carbolic dreuiiig, 
Secondary hremorrhihge and iufiiininiiitiuu. Rapid reaovery 
by position, iodised coliiiid, jireaaure, and immobility. 

Wound tlirougli muncled of thuoib. Acupressure, dry dresaiug. 
Secondary hteniorrliage. Styptic colloid and elastic com- 
pression, acupit^surc, Qexed poaition, iuimoliility. Rapid 
anil complete recovery. 

Amputation at the bip joint. Secondary bfeinorrhage aniMtod 
by ice and pressure. Rapid recorery. .„ 

HtEmorrbage from atab tlirougb ttie ear-holo. Wound of middle 
meuinge.il artery. Trauntatic iiueumm. Ligature of left 
n carotid artery. Death. ... ,., ... 



Fnll from a bicycle. Bpi-aius of uearly all tbu joints of Ibe 
iipfter limbs. Great relief after free movcmeuts under 

Sapposed apr.iiu of knee. Discovery uf obliijue fi'acture of 
femur the fourtli day. Great inflammatory awelUog. 
Application of millbourd apparatus vilh immediate relitf. 
Perfoct recovery. ... ... ... ... 

Eitensirc injury to tbe left shoulder ; f^reat swelling ; intense 
jiaiu ; precise diagnosis impossible, liumobiiizaliou and 
compression. Rapid and complete recovery. ... ... 

Severe sprain of left foot. Fracture of right 03 caleis. Great 
■welling of both feet. Compaiative experiment of effecta of 
compreSBion and evaporating lotion. ... ... ... 



Severe bruising Rud iiirain of Mikle. Hot fomaotAtiaiia ; 

incretuie of |>aiii and BWelliug, Immobilization and com- 

prexiiou &tteuded witli immediate relief. 
Forcible extctisiou of stitT knee after tenutomy. Immobility in 

plaster of Paris, Perfect recovery, 
lujury' to left ahouMer. Loss uf power after protracted 

itn mobility. Forcible exleasioa Bud rotation. Complete 

recovery, 
rii'vure ankle Bpniin. luflnramstiou of joint. Proposed inciuion. 

RHpid improve me lit after iiumobiUzitiou atid compressiou. 
l)iui«e of leg. Couliug lutious. lucve.i-iiiigHtvelliug. Ponlticea. 

Proposed iuciaion. Rnpid recovery under elastic compression 

and aiispeniiuu. 
Tniuaverse (muture of tlie LiiiiiL-rus, without disphicement. 

Immobilized iuiuiedlately iu a millboard apparatiu. 

Recovery without paiu or thickening. ... 
Fracture of the tliigh boue. Deferred reduction. Imperfect 

uo-aptaliou. Over- lapping of f ragmen La. Two inches 

•liorteiiiug. R-nlmidrtnt callus and gre:it aweliing. Ex- 

luudad and immobilized the twenty -foil rth day. Perfect 

riKJOVury without shortening. ... 
Frftcturaof ti bin with inveiaion. Immobilization. Out of bed 

lh« third day. Perfect recovery. ,.. ... ... 

l>bliijiia fmetara of femur ; half-inch Bhorteuiug. Immediate 

reduction and' immobilization. Ited left tlie fourth day. 

IWrect rciiovery. 
ltUii|U« ri'uutuiv of femur jmt .ibovo condyles. Shortening to 

KU luoh and a hnlf. Immediate reductiou and immubitizn- 

lliiii by millbuard appnr;ita^ Thirty-«ix hourij ufter the 

AMt'Unt the ]uitient walked on crutches with perfect eaae. 

\i tlic and of nine weeks union solid, without sborleuing j 

Wktkvd wvou milus with the sole .tid of m atiuk. ... 

frMtUi'* of the femur. Great ahort^nlug and spiiBm. 
•lull Into the knee joint. Immediate reduction under 
iTk *nd application of millboai'J apparatus. Rapid 



Un-unitwl fractare of tlie (emur of six mouths date. Proposed 

re-«ectioD. Union by inimobiliwHiou. ... 
Humeriu fi-aotiired UQeoDBcioual/. Failore of union in injiuuv- 

abls apparatus, OoosoUdatioD after re-section of euds of 

tri^inents. 
Fractare of both bouss of the leg. Frugnivats movable at the 

end of sit weeks. Perfect union iu a planter of Paris 

mould, aod eli.iti^ to tbe sea-aide. 
Fracture of the anatotntcil neck oE the huuerua, with grvaX ex- 

travasatiuu of bloud. Application of pnitebonrd appara'.us ; 

immediate relief ; rapid abaorpliou. 
Oblique fraeture of thigh iu n hicl, with abnuion of skin 

uod Bwelliug. [uiDieiiinte reduirtiuu, and application of 

miilbonrd npiuinilua. Out of lied the lifth dny. Perfect 

recovery. 
Cummiuuted fracture of thigh, iu a navvy, from direct violence. 

Great ahorteuiug and swelling. Application of millboard 

apparatus. Patieut walked ou crutchea the fourth day. 

Uninterrupted recovery. 
Oblique fr.tctur« of tibia, aud comoitxiutiou of Ubuk, in a 

druuken man. Extm vacation of blood, epasm, and 

shorteniog. Immediate reduction, imuobi ligation and 

conipreasion. Discharged third week. Perfect recovery. 
Fracture of Uie fibulii, and rupture of the internal lateral 

ligament of the aukie-joiut. (ireut swelling, immovable 

apparatus applieit at once. Bapid decrease of tumefaction. 

Delirium tremens, and death. Diaaection of the injured 

Fiactare of both bones of the leg, with eversiou, great awelling, 
and blebs, Aiiplicaliou ot millboard ap[>aratuB. Rapid 
snbaideuce of itwelliu^. Patieut able to lift leg the fourth 
day ; out of bed the ninth. Uuiuterrnpted recovery. 

Fracture of 6bula and iuuer lutLlleolus. Immense swelling. 
Large tense blebs. Immediate application of millboard 
ap|>amtus. InaUnt relief. Excellent recoveiy. 

Fmclure of l)oth boues of le^ fram direct violence. Eleba, 
swelling, and slight ulceratiou. Millboard apparatus. 
Out of bed third day. Perfect recovery. 



Disloeatioa of the uIdk, fractara t>( liie head of the r&dius, 

great swelUug. Redaction, hot fomeDtations, iiicrease of 

swelling ; iti rapid sabeideuce iifter application of com- 

prosaing uppftratas. ... 

ii'racture of fibula, with gi-cai swelling , best and pftiu, 

FomentalionH for two dvfa UHeleaa. Thit-d daj millboard 

apparatus ; immadiate relief. Fifth <l.-\y swelliag subsided. 

Sixth diiy patient discharged. ... 

Scalp wound. t^onipouDd and conimiuuted fracture of forearm, 

healed by the firat inteotioD under dry dressing, immobility, 

and pressure. 

Coni|>ont)d aud commiouted friiirtare of Ihc k'^' from direct 

violeu<;e. Qreat Bhorteaiog. violent spasm. Immeillatc 

application of millboard apparatus. PatieDl able to get 

up on the eleventh day. Perfect nuion, without any 

shortening, and very slight thiakeniug. ... ,., 

Compound and comminuted fmcturt of the fibula. Eiteuaive 

contused wound uf the hum and calf. lUpid recovery 

under dry iind iufreijucut dressing, imuiobilit)', and pi-e*jure. 

Com pound comminuted fracture of the lower end of the 

femur. Severe shock. Three inches shortening. Projiosed 

amputation. Immedi.ile reduction and immobiliEation, dry 

and infrei|ueut dresaing, and equable pressure. Uuioter- 

rupted recovery. 

Compound dislocation of the ankle. Death fi-om pyaemia. 

Compound dislocation and fractuiv of the ankle joint. Malleoli 

and oatTHgalas I'eHected. Wound closed with sutures, dry 

lint, and compreMiug ap{>arata'4. tSlight const itutiouiil 

distarbauce. Infrequent dressing. Drainage tube. At 

close uf the niuth week wound healed and |>atlent left the 

hospital. 

EnteuKive laceration uf the muscles of the Ic^, Hud coiu|>oiLnd 

fi'acture of the tibiu. Favourable progre^ under dry 

dreaaing, immobility, and pressure. Death from tetanus. 

Compound fracture of Ic?, with extenntve extravasation of blood 

and emphysema. Application of millboai-d a£)pBi'atii8. 

Plilogmouou3 eryeipdas. De.ith. 



AnipnUtioD (or cni»lie<l fore-onn. Bnfiid retovei-j under iir\- 

and infrequent ilreesiog. ioiniobillziilian, »rid presmre, ... 

Thijfh cmsbed hj n wagon. Ineffecinal ntlempt tn save (lie 

liniK AmpDlxtioD. Becovpry under dry and itifreiineDl 

dresBinfrs. Imniobiliznlion nnd prfRtiiire. 
Pnnclored and ecnlnBei) wound nver llie knee jninl, frnni f;real 

dirept violenw, Itapid healing ondei- drv and infrequent 

drefleing. iinniobilizntion, nt:d preiistire. 
Ettensivo wonnd penetralinij llic knee ji'iut. Union l>y 

tlie first inlenlioii, under dry .and infiB(|»ent drestiiufr, 

immobility, and pressure. 
Wound iiTei tlie knee joint, iieiiet rating into tbe patella. Union 

by (he firat iiiteDlion, under dry and infrefiuent drcMing, 

immobiliziition, and preesure. 
Severely contused and opened kiit« joint Recovery witli sume 

stifloeas. 
Compound frru-ture Into tbe elbotv joint. InHammatiou and 

suppuration. RefOfpry under iminiibili^jitiiin.^ ponitioD, 

aba)rt«iil drcssingri, and coniprenniim. ... 
Suppumtion ut tlip knee joint. Proposed amputation. Rcxivery 

after drainage, coniprcaxiou, itnd Hii«pennion. 
Removkl of euchoDdromatoiii tanioar from tbe face. Drefainga 

not toucbed for a week. CIcHtiix then solid. 
Wound (three inchea) orer and ejposing lower jnw. f'icntrii 

eolid tbe tenth day, after two drenstugs. 
I.arge popliteal tineuriflm. Ligature oi femotnl artery with 

common catgut in Sp*rpB'a triangle. Itecovery after five 

changes of dresaings. 
Operation for Htmngolntad femoral herni.i. Two dressinfja in 

seven days. Wound liesled. ... 
Amputation of the little Bnger. Union by the first intention. 
Contused and inflnmed wound of the thumb. Healing under 

infretjuent dressing, position, and pressure. 
Inflamed leg atunip. Adberent cicatrix. Proposed ii 

search of dead bone. Rapid deci'eiue of all sympton 

pressure, imoiobilizatioii, and suBpensiou. 



Vll. 



Eitenaive inflamniation and acute sensltivene!!^ of leg, rnpidty 

subdued by elastic pressure. 
Cammiuuted fracture of ladiua and ulnn. Exteiiaive braising iii 

the pieriueum. Skin piile on pnrU coui]ireBS»l. 
BeTere ouychia aud iuflHuinintiou of ihe great toe, cured by 

immobiliz.ition and pressure. 
Ulcer &Dd great swelling ot leg, of seveii years stjiuding, cured 

ia three weeks, uuder absorbent dressings, pressure, and 

Qreat and solid eulargeiiient of the le^. Old ulcer with callcns 

edges. Application of nitrate of silrer, brea<l iwultice, and 

subsequent pressure and exercise. Complete recovery, 
Great swelling, heat, and {Niiu of leg, after contused wonnd. 

Core in seven dnya nuder iibsorbeut dreaaiugs, millboard 

lattice- word, compression, iiud aUHpensiun. 
Almost complete iletncliment "f the right aar, by n coDtused, 

jagged wound. Healing by the first intention with one dry 

dtessing, compression, and drninngo. 
Strangulated inguinal hernia. Operation. Heeovery the tenth 

day. 
Operation for stmngulatcd inguinal herui;i. Death the foui'tli 

RetDOval of acinhous mamnia. Uninterrupted pi'ogress. Death 
the fourteenth day, from embollBm of the luiddle meningeal 

lUcurrent cancer of the breast. Intense pain after frei|uent 
dressings with carbolic oil. Great relief from infrequent 
dressingu with absorbent materials. 

A boil OU the forearm, succeeded by a. crop of boils under linseed 
meal poultices, Ra]iid recovery under dry absorbent 
dressings and pressure. 

Wound of thumb. Kryaipelaa of the arm. Collection of pns at 
the thumb, elbow, and axilla. Riipid re<jcjvery under 
immobility, position, and pressure, after eracunting pus. ... 

Proposed amputation of leg for necrosis. Limb saved by 
removal of se^jueHtn, draiunge, dry aud infrequent dressing, 
And suapeniion of the limb, ... ... ... ... 



Diaiaag« of the chest for enipyemn in & man in a moribacirl 

conditiDD. Siirvivorship for eighteeti moiitha. 
M&mmarv abaeesa difchargtng through neverul openings. Rapid 

recovery after drainage, suapeusioD, nnd compvesslun. 
Siippoeed acirrhus of breast, proved to be chronic abacesB. 

lUpidl; cured by dminaKe anil dry dreBtiug, eomprenioD, 

and aaspension. 
Slight ecalp nonnd rapidly healed, Meningitia. TreptainiDg for 

punctured fmcture. Denth. 
Slight wound over orbilnl ridge, nipidty healed. Deatli, at the 

end of a montli, from menlngitia and extensive fruel a re nf 

the skull. ... 
Fall nil the head. Very alight scalp wouud. Death, in fifty-four 

boars, from eitensire bruin Inceraliou. 
Large flap of acalp turned down by beam of steaui engine 

in motion. Rapid recovery under absorbent dresaings and 

presBure, 
Conipoaud depressed fracture of skull. Union by the first 

intention under one dry {lre«aiDg. 
Compound nnd de|)reRi<pd fracture of skull. Wound healed 

under dry dresNinK and icv. Riipid nnd coupieta recovery. 
Compound deprereed fracture of flkull, with partial jmralyaia. 

Rapid recovery under dry dresaiug nnd ice. 
Compound, punctured, and depressed fracture of temporal bone, 

with considerable liKniorrlinge. Gradual healing of wound 

under dry dreHtiuga. Complete recovery. 
Compound dejirewied fracture of tlie Bknll. Complete recovery 

under dry di-easlng, ice-bag, and milk diet. 
Esteuaive wound of scalp, and denudation of periosteum. 

Double depressed (one punctured) fracture of frontal and 

parietal bone^ Impaired aeiisibilily and motor power. 

Complete recovei-y under ice-bag and dry di-essing. 
CompoQud depressed fracture of frontal bone. Removal of two 

small (liecea of bone. Perfect recovery within a month. 
Compound comminuted and depressed frsetnre of ekull. 

Trephining. Recovery. 



IX. 



PACE. 



Wound of scalp and injury of skull. Coma. Trephining. 
Evacuation of pus in moribund state from abscess in 
substance of brain. Survivorship for six days. ... 268 

Excisions of two right elbow joints. One treated throughout 
under the carbolic spray, the other by dry and infrequent 
dressing, rest, position, and pressure. ... ... ... 287 

Wound of forearm from direct violence. Carbolic dressing 
followed by inflammation; which rapidly subsided under 
absorbent, compressing, and infrequent dressings. ... 292 

Stinking abscess in the upper dorsal region, producing con- 
stitutional irritation and spinal compres.<«ion, opened iinder 
the spray. Rapid im pro ven^ent. ... ... ... 29:5 



LECTURE I. 

General analogy between Wounds a^id Fracluree. 
lUuatration of Simple Wounde and Simjple 
Fractures. First and Common Indications of 
Wound and Fracture Treatment. 



Gentlemen, 

WOUNDS and fractures are aUlce intermptions of 
continuity, — the former of the soft, the latter of the hard 
parte. They differ in the density of the tissues involved, 
and proportionately in the time required for reunion; but 
they are essentially similar in processes of repair and 
principles of treatment. In wounds and fractm-es, division 
of tissue is the essential fact which gives rise to a common 
chain of event* — mobility, disordered innervation, and 
effusion, — which become causes of ulterior jiathological 
results, if their development be not checked by proper 
treatment. 

The indication, common to the vast majority of 
woonds and fractures, is to bring the severed parts together 
and keep them bo, during the process of repair. In the 
words of John Hunter's {*) epoch-making generalization 
" Thejirst and great requisite for the restoration of injured 
parts is rest." How that indication shall be fulfilled — what 
peculiar appliances are demanded by injuries in particular 
sitnatioDS, and by such complications as contusion, 

(*) A Trafttiie on the Blond. Inflnmmation and GuD-ahot Wonndi. 
LotNlun, 1812, by Juha Uuuter ; yuL I. p, ZJi. 



htemorrhage, and inflammation, — are queBtions, traversing 
tlie whole domain of surgery, on which we shall have to 
comment as cases come before us. Meanwhile, here are two 
very simple illustrations of the niost elementary principles 
of wound and fracture treatment. 

Case I. — Fracture of fibula. Immediate plaster of Paris 
bandage. Out of bed next day. Perfect recovery. 

P.H,, — slipping with his right foot under him, broke the 
right fibula two and a half inches above the lower end of 
it-a malleolus, but without injuring the tibia or the skin. 
I, at once, ai>i)lied a layer of soft bandage from toes to 
knee,and over it two layers of plaster of Paris bandage, with 
intermediate fold splint of same bandage on outer side. 
Almost immediately afterwards the ap]Kiratus wa« dry and 
solid, and the patient felt quite comfortable. He left his 
bed the next day, and at the end of a week I made this 
note. — Has been suBSciently well to do light work in his trade 
as a japanner. — The leg has been perfectly easy to within the 
last twenty-four hours, during which it has been slightly 
painful. — Apimratus having become loose, opened, edges 
pared and closely re-adjusted with common bandage, after 
which the patient was again quite easy. When I finally 
removed the apparatus at the end of a month, the fibula. 
WBfl firmly consolidated, and the movements of the £ 
perfect. 

Case U.— Incised wound round the knuckle. Direct 
union under absorbent pad, rea!, and pressure. 

Here is a jMid of pure absorbent gauze and cotton, which has 
been removed from the left hand of a young person, 
whom I happened to see running down the street, to seek 
surgical aid at a neighbouring dispensary. Under a hand- 
kerchief soaked with blood, I found a clean-cut wound, 
extending an inch and a half from the dorsal aspect of the 
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first knuckle roond into the palm. A little artery spontad. 
The edges of the akin admitted of easjp approximation, which 
I maintained with the elastic pad and a few compressing 
turns of absorbent bandage. In a few hours, bloody serum 
tad permeated the centre of the dressing, which was left to 
dry by evaporation. When, at the end of five days, I took 
off the bandage and pad, the fine linear cicatrix was barely 
visible, and the surrounding skin dry and painless. 

All we did in the broken fibula, and in the cut finger, 
Was accurately to adjust, and absolutely to immobilize, the 
divided parts, while they were glued together by the animal 
juice, which became consolidated and organised. In the one 
case, a pad and bandage wan sufficient to maintain co-aptation ; 
in the other, the bandage was impregnated with plaster of 
Paris to give greater strength. In the flesh wound, the 
severed edges were kept together under a softly compressing 
elastic pad, after the fashion of the elastic pressure which 
keeps together alt the soft parts of the living frame. In the 
bone wound, we also imitated nature ; for, pending the repair 
of the broken piece of endo-akeleton, we constructed an 
outer chalk shell, after the plan of the cmstacea, and nutritive 
repair proceeded physiologically, to the entire prevention of 
pathological phenomena. In the flesh cut, union was 
perfect in five days ; in the bone break it required nearly 
five weeks, — differences of detail for which my preUminary 
remarks will have prepared you, but, withal, differences not 
affecting the soundness of the analogy between wounds and 
fiactures. 

The parallel is still further illustrated, on physiological 
and surgical lines, by this man, who ha^ just recovered from 
a wound and a fracture, more exten.^ive than in the 
preceding cases, more serious because of the intensity of the 
first violence, and of the combined lesion through the 
soft and hard parts. 



Case TIL — Compound fracture of both hones of ike leg. 
Out of bed third week. Direct union under dry dressing, 
pres»urtt, and immobility. 

M. T., going backwards down a cellar stair with a cask of 
ale in front of him, slipped ; the cask rolled on to his leg, 
breaking both bones and producing an extensive communi- 
cating wound in the soft parts. You perceive from the 
cicatrix, what a large flap of skin was turned down in front 
of the solution of continuity in the tibia. I saw the patient 
within half an hour from the occurrence, and found the trouser 
and stocking soaked with blood. I carefully uncovered the 
limb, reduct'd the fracture at once, and, after well drjong the 
wound, fitted the skin-flap accm'ately into place, keeping it 
there by strips of dry lint, one of which was successively Itud 
on the other as it became soaked with blood.* Softened mill- 
boartl splints, from the middle of the thigh down to embrace 
the foot, were the basis of the retentive apparatus; two similar 
splints being placed at the back, from the same point above, 
to within three inches of the heel-bone ; a nicely -compressing 
circular bandage keeping the whole firmly together, A 
narrow sanil bag on each side, from the foot to mid-thigh, 
afforded aildittonal security for immobility. The patient 
had not a single bad symptom ; pulse never above 80 ; no 
spattm, swelling, or discbarge. He could painlessly lift the 
leg ofl' the lied at tlie end of the first week, by the unaided 
power of the muscles inserted into, and springing from, the 
upper part of the thigh-bone, and was out of bed within 
the third week. The shield of dry lint and blood was not 
disturbed for ten days, when the wound was wholly healed ; 
— ^tonsolidation, of the then simple, fracture proceeding 
in the usual course. Before you is the limb, the broad 

•Writing on Compound Fnwtures in 1779, Mr. Wilmer of Coventry Uugbt 
thkt " tn drsuing tbe wound, whether it be amall or Iftrge. no application 
keam* [n (jBUeraJ >o proper u drf lint" Oua and Ranarla in Surytry, by B. 
Wilmer, London, 1779, p. 203. 
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-shaped cicatrix denoting the orig^al wound The bones 
united without any surrounding thickening, and tlie limb 
is not in the slightest degree shortened or deformed. Here, 
repfur of the wound in the soft parts and in the hone, 
occorred by one and the same natural process, aided by the 
same means, — exact co-aptation of the divided surfaces, and 
immobility, with dry and infrequent dressing, uniform and 
elastic pressure. Union by the first intention was perfect 
throoghout the deep wound ; — only differing in tliu length 
of time required, to accomplish consolidation of the soft 
parte and of the bones. 

Reserving to succeeding lectures the complete justification, 
on scientific and practical grounds, of the parallel between 
wonnds and fractures, it will be convenient at this stage to 
conader them separately. 

Let us revert to the finger wound round the knuckle in 
Case IL It was so exposed as to offer no difficulty of 
exploration. In fulfilling an indication never to be lost 
sight of, as a preliminary to closing a wound, first make 
sure that it contain.'* no foreign body. In determining this 
point, great assistance may generally be derived from an 
enquiry into tlie cause and manner of infliction of the 
wound. My patient hod cut romid the knuckle in using a 
long carving knife, and the lodgment of a foreign body 
was practically out of the question. With the finger, 
which, space allowing, is tlic best of probes, the wound was 
felt clear ; a piece of dry lint, applied with steady pressure 
for a minute, stopped the bleeding ; and, for prevention of 
its recurrence, I tnisted to accurate apposition of the edges 
and immobility, under a compressing absorbent pad and 
bondage. 

It was only after the cicatrix was perfect, that the bloody 
hand was washed. Under the absorbent, and compressiJig 
dressings, the part dried, shrank, and consolidated. 



Drenching wounds with water during an operation, or 
after an accident, and washing them with it in subsequent 
dressings, are mistakes. (•) Water favours decomposition, 
which is the enemy of healing action. In the case of an 
incised wound, which has only partially healed, let anyone 
try the experiment of covering one part of the recent 
cicatrix with dry lint, and the other with water dressing. 
As a rule, liable to very rare exceptions, consolidation will 
be found to take place under the dry, and suppuration 
under the wet part. 

Even in the case 6f a dirty wound I never wash with 
plain water ; but, if any liquid be required for cleansing 
purposes, use equal parts of spirit and water, or a saturated 
solution of borax with the addition of about one-eighth of 
its bulk of glycerine. Camel hair pencils, and pledgets of 
absorbent gauze and cotton, are to he preferred as cleansing 
instruments, and to be burnt directly after use. Another 
good cleansing liquid may be prepared with equal parts of 
water, glycerine, and methylated spirit. 

Mr. Bryant recommendsf for the same purpose water, to 
which sufficient tincture of iodine has been added to make 
it a light sherry colour, and Dr. B. W. Richardson has 
suggested with the same object, proof spirit containing 
tannin and glycerine ; all good. If much pain be 
unavoidable an aneesthetic should be administered, for, upon 
the accuracy of every step in the first dressing, the healing 
of a wound largely depends. Nothing is more important 
than to save pain, which is a cau.se, as well as a sign, of 

*Fot moat inatructive obiervatiottB on this point, aud KonBTHlly on the 
lubject of wimnda, the re»der ia ratemid to the article " On tlie Siiienca and 
Art ol Healing Wounds," by BunjaminW. Itichiirdsan, M.D., F.IJ.8., in th« 
TranaactiuDH of the St. Andreva Medical (induntes' Associatiiin, edited hj 
Leonard W. Sedgwick, M.D.— London : ChurchiU, 1872, p. 37—52. 

t Article " Wounds " in The Intomational Encyclnpiedia ot Surgery, editoj 
b; John Aflhhunt, London, 1SS2. Vol. II, p. 27. 
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physiological disturbance, and a very potent factor in the 
initiation and development of pathological changes. 

On the presence of foreign bodies in wounds, cases are 
constantly occurring to teach valuable lessons. Here are 
a few by way of illustration. 

Case rv. — TnciMd wound of temple and fiMure of 
frontal bone. Direct union uruler absorbent pad and 
pressure. 

Sarah Madden was admitted to Ward 5 with a clean cut 
wound IJ inch long, on the right upper angle of the 
forehead. The probe proved, that the cut penetrated into 
the frontal bone, and some rough material could be felt in its 
fissure. Enquiry elicited that the wound had been inflicted 
in falling over, and thereby smashing, an earthenware cup, 
This suggested the possible cause of the roughness, which 
proved to be due to fragments of earthenware wliich 
were dislodged from the bony fissure with the probe, 
by the resident dresser, Mr, Leslie Phillips. No liquid was 
applied to the wound, but its edges were brought together 
with a silver suture, and a dry absorbent pad secured over 
the seat of injurj', with a lightly compressing bandage. No 
untoward symptom showed itself, and the dressing was not 
disturbed until the sixth day, when union by the first 
intention was perfect, and the suture removed. The 
absorbent pad was re-applied as a protection for a few days ; 
and the patient, who had been the subject of a serious 
injury, — wound o£ tlio scalp and fissure of the skull, — was 
discharged the fourteenth day with a linear, pale, and 
painless cicatrix. 

It is not always so easy to determine the presence of a 
foreign body in a comparatively .superficial wound, as you 
may gather from a brief record of a case in my private 
practice. 



Case V. — Clean-cut wound over and through, tibia, viith 
eversion of bony edge. Dry dressing, application of sulphate 
of copper and turpentme ointment. Slight exfoliation. 
Complete recovery. 

I waa called one Sunday mornJng to Mr. A. I., who, 
about an hour previously, had entered a railway caiTiage to 
go to Arky. He was sitting cross-legged just under the 
lamp, while it was being lifted out through the roof by a 
porter. The heavy glass bell fell into the carriage in a 
number of pieces, one of which struck the front of my 
patient's left leg three inches below the knee, cutting 
through tho clotlies, and inflicting a clean-cut wound right 
acTosa tlio front of the tibia As broken glass was the 
otfending agent, I Uiought a portion of it might be in the 
wound. On lightly probing it, I felt a rough, prominent 
baly, hut it was immovable. Careful digital examination 
pi-oved that tlierc was no glass, but that the rough 
eminence was bony. Evidently one of the heavy pieces of 
glass had, with its sliarp edge, cut into tho tibia and turned 
up tho lower edge of tlie fissure. The patient was in bed 
for some weeks ; tlie wound suppurated slightly, but there 
was no surrounding inflammation. The limb was kept at 
perfect rest in a swing, and diy absorbent dressings applied 
to tho wound. Its deficient reparative action was 
henoficially stimulated by touching it occasionally with 
sulphate of copper, and applying for a few days the 
tJnguentum Terebinthinie on the pad. Three aniail pieces 
of bone exfoliated, the last one some days after the wound 
appeared to have definitely healed. This fragment havmg 
made its way tlirough the skin, the woimd remained solid. 
My patient recovered substantial damages from the company, 
and has not suffered since. 

If I had not examined the wound carefully at first, I 
should have been very much puzzled by subsequent events. 



Wbile relating thia case, to prove the necessity of examining 
wounds attentively when you are first called to them, I 
canaot too atrongly impress upon you the importance of 
conducting your explorations with the utmost possible 
gentleness. In every stage of wound treatment, light 
manipulation is of primary importance. As operators anil 
dressers, cultivate light touching as an art ; — prohe without 
thrusting, cut without bruising, separate without tearing, 
manipulate without mauling. 

Foreign bodies in the palm of the hand and the sole of 
the foot are often difiRcuIt of detection, and, if at all deeply 
situated, their extraction may be attended with considerable 
difficulty. 

Case VI. — Semoval of piece of wood from palm of hand. 
Direct union under absoi'hent pad, compound tincture 
of bemoi/n, rest, and pressure. 

A master carpenter at one of our principal theatres 
applied to me, with much pain and swelling in the 
inner half of the palm of his left hand. He said that a 
week previously it had been penetrated by a piece of 
wood; an inefTectual attempt at extraction had been 
made, and the part subsequently poulticed. Through 
a small aperture on the inner border of the hand pus 
exuded. Palpation in the centre of the palm caused great 
pain, and a foreign body waa indistinctly felt there, but the 
hardness of the homy hand made the diagnoBis difficult. 

While my friend Mr. Cocks Johnston administered ether, 
I made an incision in the centre of the palm, and introduced 
the probe, but it failed to distinguish the piece of wood 
from the tendinous structures. The presence of the foreign 
body was, however, made clear by its becoming prominent 
at the palmar wound, when compression was exerted on the 
inner border of the hand. A transverse incision united the 



two wounds, and throngh it a rough piece of wood nearly 
two inches long and a quarter of an inch in diameter was 
removed. HtemorrhBge was free. A pad of absorbent gauze, 
and cotton over which compound tincture of benzoin was 
freely sprinkled, was placed in the palm of the hand ; a drj- 
pad on the back of the hand, a compressing bandage 
with the fingers in a flexed position, and the elbow 
immobilized at au acute angle, completed the dressing. 
The nest day the elbow was let down to a right angle, and 
the patient went about with his hand and forearm in a sling. 
The wound was not exposed until the fourth day, when it 
had healed without a drop of pus. Palmar pad and bandage 
continued for a week, as a precaution. 

To have continued poulticing that hand, without extracting 
the foreign body, would have jeopardised both the injured 
limb and the patient's life. And after the operation nothing 
could have been more painless and rapid than the process 
of healing, by the aid of position, absolute rest, and pressure, 
although suppurative inflammation had been set up before 
the foreign body was extracted. The physiological after- 
treatment was unquestionably assisted by the application of 
the compound tincture of benzoin ; but of this more 
hereafter. 

The rule that before attempting the closure of a wound, 
any foreign body, that may have penetrated it, should be 
sought for and extracted, has its exceptions. 

Experience proves that many extraneous substances, 
especially metallic ones, may remain in the body for years, 
without apparent evil consequences ; — often indeed without 
the patient being awai-e of their presence. In the case of a 
bullet wound, whether att*-mpt should be made to dislodge 
the mis.%ile, or whether it should be allowed to lodge, is often 
a nicely-balanced question, depending upon a variety of 
considerations and admitting of legitimate difierence of 
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opinion. As a rule if you have direct physical evidence of 
the presence of the bullet, and its extraction be possible 
without adding materially to the life risk, extract ; but if 
the probabilities are, that less harm will result from the 
lodgment of the foreign body, than from any attempt at its 
extraction, especially if there be any uncertainty as to its 
precise position, then leave it alone. 

These reflections were forced upon me in a case which 
overwhelmed me with a sense of responsibility, not merely 
because a life was at stake, but because I had known the 
patient for years in an excellent social position ; and the 
manner in which the wound was inflicted raised the 
question, whether he had not attempted to destroy another 
life besides his own. He was in full possession of all his 
faculties, assured me, in confidence, that he was quite 
innocent ; and wished everything possible to be done to save 
his life, that he might have an opportunity of explaining 
the circumstances, which had already become the subject of 
much public comment. 

Case YU.— Bullet wound through the ear. Extraction. 
Death. 

A few minutes before 1 A.M. on Wednesday, the 22nd 
September, 1880, I received an urgent note from 
Mr. Westwood Moore, our house-surgeon, reporting that a 
gentleman had just been admitted into the Queen's 
Hospital, after firing a revolver bullet into his right ear. 
Where the patient fell, a good deal of blood was found on 
the floor, and it poured distinctly from within the right ear, 
when he was brought to the hospital, and for some time 
afterwards. I proceeded to the institution at once, and 
found the patient in bed. He was sensible, with a fair 
pulse. A little blood was oozing from the right meatus, 
and the ear was most sensitive to touch, but only slightly 



bruised at one point. On the left side of the neck, reaching , 
below the larynx, and upwards on to the cheek, was i 
large, hot, brawny swelling, which, the patient informed g 
me, had been in process of formation for about ten days. 
Everything had been done most judiciously and promptly 
for the patient's comfort by the resident hospital staffi 
Restoratives, ice, &c., were continued ; and I resolved not 
to interfere, beyond removing a strong metal plate with i 
artificial teeth from the upper jaw. 

The patient continued for the next two days in much 
the same state, as denoted by the subjoined extracts 
from the temperature chart. For brevity I only quote the 
maximum numbers: — 23rd, temperature SQ'i", pulse 96, 
respiration 16 ; 24th, temperature 994°, pulse 104i, i 
respiration 22 ; 26th, temperature 993°, pulse 96, respiration 
2*. 

The swelling on the left side of the neck increased , 
greatly, and on the 25th, I could feel an indistinct £actu- 
ation in its centre. Through an incision, I gave exit to , 
about one ounce and a half of very fetid pus. 

Next morning the .swelling just referred to, had so much , 
diminished, and the patient was generally in such a favour- 
able condition, that I determined on exploring the right 1 
ear, while Mr. Brett, our resident obstetric surgeon, admin- 
istered ether. There had been a slight, but continuous, oozing 1 
of bloody serosity from the earhole. 

With a narrow scalpel I made an inci.iion in the roof 
and floor of the mcatu.f, so as to admit the tip of my little 
finger, a metallic probe having pre\-iousIy detected a rough, 
hard .substance within the passage. The inner ear waa , 
evidently blocked ; but whether by bone or bullet, 
both, I could not tell until I introduced a Nt^laton 
porcelain probe. This soon solved the problem. On ' 
withdrawing tt, I found on the white bulb this shiny , 
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black mark, which only lead could produce. The 
mark was distinct and shining black, and I pre- 
served it as a fixed diagnostic sign ; determining 
to use another porcelain probe for subsequent 
exploration. 

It was now clear to my mind that we had to 
deal with a compound fracture of the temporal 
bone, and an impacted bullet. The patient was 
calm, and wishful that an endeavour to save his 
life should be made. In his then state, death was 
inevitable; and if extraction could be effected 
without much violence there was a bare possibility 
of recovery. 

My colleagues in consultation obtained an in- 
dependent lead mark on the porcelain probe which 
they used, and unanimously approved my proposal 
to attempt the extraction. I seized the bullet 
with the fine long American forceps, but veiy firm 
traction made no impression. Having inserted 
the edge of my left index finger-nail between 
the outer edge of the bullet and the bone, I 
followed it with the point of a steel elevator, and 
gently prised the bullet out from what, as seen 
by these exact representations, was evidently the 
uneven bony bed in which the bullet had moulded 
itself. 

The weight of the extracted bullet {126 grainsj 
accurately corresponded with the weight of one 
of the bullets left in the revolver. 
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These figures ehow one of the bulleU with, the other 
without, its metallic cartridge ; all the illuBtratioiiB being of 
natural size. 

The extnurtion was efifected without violence, once the 
elevator was placed under the foreign body and worked with 
my left hand, while the right index-finger acted as a 
fulcrum. Nothing was introduced into the ear, and litt 
blood wag lost. Free vent was afterwards allowed ft 
discharge, which was collected io absorbent antiseptic padi 
As the discharge was fetid, the pads acted agreeably as 
deodorisers, and their downy softness was so comfortable that 
the patient's repeated wish was for more pads, The patient 
quickly regained perfect cousciousnesa, and took liquid 
nourishment. Next morning the temperature had risen to 
nearly 103°; pulse 144; respiration 24. The state ia th«] 
evening was : temperature 101"; putse 136; respiration 24.1 
Perfect rest enjoined ; ice internally and to the head, and 
attention to the bowels by enemata. At first ice was applied 
to the head by an ordinary ice-bag ; but, as the temperature 
rose, a continuous current of ieed-water cooled the head 
through one of Galante's syi)hon tube caps, which, fortunately, 
Mr. Salt had just previously brought over from Paris. The 
effect of this appliance was very speedily to reduce the 
temperature two degrees. Some refreshing sleeps were 
enjoyed. There was no sickness and no paralysis for the 
first thirty-six hours after the operation ; but then coma 
rapidly supervened ; the pupils became fixed ; the body 
motionless; temperature 103*6o ; pulse 168; respiration 17. 
Death occurred twenty minutes later, forty-two hours after 
the operation. 



I a . 

.tla^M 
for^H 



I 



15 

The post-mortem examination was conducted by Dr 
James Oliver, with the assistance of Mr. E, Fitch. There 
was a considerable amount of sero-pnrulent effusion in the 
cavity of the arachnoid, and its vesseia were injected. A 
thin, purulent deposit covered the surface of the brain, 
especially of the right hemisphere. Much punetiform 
redness interspersed the cerebral subatance. On removing 
the dura mater, a ragged fissure was visible through the roof 
of the right temporal bone. On laying open the interior of 
the petrous portion it proved to be tunnelled with an 
irregolar dirty cavity with broken walls, demonstrably the 
place of lodgment of the bullet. 

The question of bullet extraction recurred in the 
following case. 

Case V'III. — Gurb-afiat wjund of thigh. Direct union 
under com/pound Unelare of benzoin, ahaorhent pad. 
millboard Bplinta, pressure, and aiispenaion. 

W. J., a gunmaker, called on me one evening, just 
after he had been testing an express rifle and 
conical bullet at a metal target. One of the bullets, in recoil, 
entered the right thigh ; bright red blood at once spurted out 
at some distance, but had been checked by tying a workman's 
apron round the limb. Uncovering it, I found an irregular 
circular opening on the inner side of the right thigh, inmied- 
lately over the spot where the femoral artery enters Hunter's 
canal. The probe passed five inches outwards and upwards, 
in front of the femur, without meet.ing with any obstacle. I 
deemed it prudent not to explore further, in consideration 
of the position of the wound and the history of arterial 
hsmmorrbage. The buUet had evidently travelled beyond 
the point of danger, which was at the artery. 

I placed an absorbent jiad, soaked in the centre with 
oompound tincture of benzoin over the wound, and bandaged 



the limb with equable pressure. The patient was driven 
home to bed, and, as the absorbent dressings remained 
perfectly dry, I swung the limb, after immobilizing 
it in the extended position with a lattice work of strips of 
dextrined millboard and bandage. No pain or constitutional 
disturbance followed, and when the limb was exposed at the 
end of a week, it was pale and shrunken ; the wound healed 
without a di'op of pus. Only slight movement was allowed 
for the subsequent fortnight, when the patient resumed the 
direction of his business without any unfavourable result. 
He was perfectly well, and walking briskly, when I happeni 
to meet him four months later. 

Another violently contused wound, healed on the same 
principles by the first intention occurred in the next case. 

Case IX. — Contitsed wound of foot Direct union 
under compound tincture of benzoin, absorbent pad, rest, 
poeitlon and preeaure. 

The dressing which I hold in my hand was removed from 
one of the workmen in an iron warehouse. He was moving 
some pigs of iron, when one, weighing a little over a 
hundredweight, fell on his right foot. I saw the man very 
shortly afterwards, and found his foot, very much swollen, it« 
bony outline obliterated, the skin bluish and shining, with 
a star-shaped wound on the centre of the inst«p. Having 
satisfied myself that no foreign body was present, I dried 
the wound, and placed over the dorsum of the foot this fold 
of lint, well soaked with comi>ound tincture of benzoin ; 
over it this large pad of absorbent gauze and cotton, and 
then a compressive bandage from the roots of the toes to 
the middle of the leg. I enjoined my patient to keep 
perfectly quiet, lying during the day with his head at the 
foot of a sofa and the injured foot over its head. I did not 
remove the dresiting onlit the eighth day, when the wound 






I 

I 



I 
I 



17 

was healed, the outline of the limb perfect ; and thoagh the 
skin was mottled, as from a bmiEe, np to the middle of the 
leg, it was cool and painless. 

You see how the blood bad penetrated, though in small 
quantity, through the dressings, and dried on the outside. 
The tincture of benzoin had acted as a coagulant and anti- 
putreacent, and, drying into the lint, served the purposes of 
a mould. Its styptic property was assisted by pressure and 
position, under which the effusion was absorbed ; the jmrt 
shrank, and the wound healed without any further inter- 
ference ; not as a simple consequence of a dry application, 
but owing to a variety of causes which combined in controlling 
the circulation, and promoting reparative action in accordance 
with demonstrably true principles of animal physics. 

In the cases hitherto passed in review, the wounded skin 
was healthy ; but it may be inflamed and tender, and yet, 
when wounded, heal by the &rst intention. 

Case X. — Removal of inflamed cystic tumour from, 
ecalp. — Direct union under dry lint, styptic colloid, and 
pressure. 

This little old gentleman, who has kindly attended in the 
theatre for your instruct ion, consulted me about two months 
previously for a cystic tumour, about as large as a hen's egg, in 
the right temporal region. The covering skin was very red, 
tense, and painful. After removing the cyst with the knife 
(transfixing through the base and enucleating the separate 
lialves), I dried the interior of the wound with a fine sponge 
which had previously been well squeezed. The edges were 
then very accurat€ly approximated, and kept so with a few 
strips of lint soaked in styptic colloid. A few turns of com- 
pressing bandage completed the dressing ; when I removed 
it, at the end of five days, there was not a drop of discharge ; 
adhesion was perfect, and afforded a simple but complete 



Ulustraticn of the surgeon's first intention in treating wounds, 
— to secure direct union. All that is visible of the eicatrii is 
a very fine pinkish line, extending upwards about two inches 
from, and just in front of, the right ear. 

This operation was performed contrary to the teaching of 
one of the leading scientific surgeons of the age, whom I do 
not name for two motives, — a deep regard for him personally, 
and a disinclination to enter into personal controversy on a 
matter which would be left unnoticed, were it not for the 
important surgical principles which it involves. The author 
referred to says — " Do not operate upon any small inflamed 
" parts .... A man will bear a little tumour, or a 
"small cyst, or a small pile, bo long as it is not inflamed; 
" but when it inflames it teases him, and he asks to have 
" it removed with all speed. Don't do it. The risks of 
" operating on an inflamed part are maaifold, and much 
" greater than the risks of operating upon one that is quiet." 

There are doubtless many inflammatory states in surgical 
practice in which incisions have been practised unnecessarily; 
and I venture to think that, no more uueful lesson may be 
demonstrated in this clinique than the preventive and actively 
antiphlogistic influence of immobility, position, and pressure. 
But on the other hand, there are inflammatory states due to 
the presence of foreign bodies, or of tumours, or other 
pathological products, in which the use of the knife is 
imperatively deniaaded, and may be most safely practised, 
to relieve tension, make way for drainage, and otherwise 
render practicable ihe therapeutic axiom " Sublalti cauaa 
tollitur effectua." 

In case X., which has eheited these remarks, once the 
skin covering the cystic tumour of the scalp had become red 
and tender, there was practically no prospect, without the 
removal of the morbid growth, of reducing the inflamnmtion, 
which was mainly due to tension, and consequent nerve and 
vascular irritation, 
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Take another case, of not infrequent occurrence in hospital 
out-patient rooms, — a wound into the joint over the 
knuckle, and inSammation of the hand, as the result of 
movement and wet applicationa. Redness, pain and tension 
under those circunutances are often extreme, resisting 
physiological treatment and threatening not only the finger, 
but the hand, and the life. By disarticulating the finger, at 
the inflamed and wounded joint, free exit is given to 
pathological products, and under absorbent and compressing 
dressings, and immobility in the flexed position, healing 
proceeds rapidly. 

Yet another case in coBfirmation of the same principles 
and practice. There is no stronger reason for removal of 
enlarged tonsils, than that they are a frequent cause of 
inflamed throat. It is of course preferable to remove them 
when quiescent; hut so far from inflammation being a bar 
to excision, I have at one sitting removed, with the guillotine, 
both tonsils BO intensely inflamed and bo enlarged, that they 
touched in the middle line, and threatened the suffocation 
of the patient. A copious discharge of bloody matter gave 
instant relief, and the patient has never had a recurrence 
of the attacks, which were previously frequent and most 
distressing. 

It is a surgical axiom, — that no patient suffering from 
strangulated hernia should be allowed to die without relief 
of the stricture. The presence of inflammatory symptoms, 
tax from being an objection to the use of the knife, is an 
additional reason for prompt resort- to it ; and in the truly 
wonderful achievements of modern abdominal surgery, nqne 
have been more brilliaDt and life-saving, than those in which 
the abdomen has been opened, for the removal of patho- 
Ic^cal products after inflammation has set in. 

Id substance, the first essential precept meant to be 
convejred and illustrated in this introductory lecture may be 



stated thus : — That, having aacerttuned that no foreign body 
U present, the Burfaces of a wound shonld be placed 
and maintained in accurate apposition, as the condition 
jirecedent to their organic reunion. 

In all the cases brought under review, the two commonest 
agencies for maintainiDg apposition have been sutures and 
adhesive plaster. On their value in every day practice, and 
on the manner of using them, surgeons have long been agreed, 
and the accepted knowledge in point may be gleaned from 
any surgical treatise or manual. There is still some question 
however, as to the material of sutures ; while some practical 
jioints, in the use of them and of adhesive plaster, are so 
im{>ortant, that they cannot too often be repeated, especially 
uol, in a practical course Uke this. Union may be secured, 
with proper precautions, irrespective of the material of which 
ta are composed, as exemplified in. 



iSK XI. — Removal of fatty tumour fTom the neck. — 
it v/nion under dry pads, three silken and three silver 
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A. F., aet 30, presented a tumour, characteriBtically fatty, 
»attading from the right side of the cervical spine and occiput, 
^iwnwards and forwards into the anterior triangle of the 
t. The carotid sheath was exposed in the removal, 
intnaion through the integuments was 6ve inches in 
ih, and, after carefully drying the interior of the wound, 
light its edges accurately together with three silver 
iia in the upper half, and three silken ones in the lower 
Hl«equently exercising pressure by pads of dry Unt 
(Utinge. The wound, when inspected at the end of a 
wna found to have healed directly and firmly, without 
•^. (if dinoharge of any kind. 

llww *ml catgut sutures have the advantage of being 
MW tied, and are best fitted for some special cases. 
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But for general surgical purposes, metallic sutares deserve 
the preference, for one reason above all others, — that they 
can be left a much longer time, with practically no risk of 
exciting suppuration, 

The number of sutures must vary with circumstances, the 
great object being to secure the accurate contact o£ cut edges 
and surfaces, easily and without tenaion. The alternation 
of superficial and deep sutures is useful, and so long aa they 
do not irritate, be not in a hurry to remove them. On this 
point, and very generally in surgical treatment, " leave well 
alone " is a golden rule. 

The manner of withdrawing metalUc sutures is not less 
important than that of introducing them. Care must be 
taken, that the end or wire drawn through is not bent or 
jagged, but flattened quite smooth to avoid bleeding, 
severance of the bond of union, and pain ; which, once set up, 
are fruitful sources of a chain of nervous and vascular 
disturbances opposed to wound healing. 

I la the absence of an assistant, hold the sides of the wound 

I together with the left thumb and index finger, while the 
right hand withdraws the suture. In the event of several 
stitchea having been inserted, remove them alternately, 
bridging each gap with a strip of non-irritating plaster. 
Drops of blood, serum, or pus, are to be taken up with a small 
pledget of absorbent gauze or cotton, or, in its absence, of 
dry lint, but no water must be used. 

Adhesive plaster is of essential service in maintaining 
accurate co-aptation of divided parts. The elemi plaster 
(Southall's), which I have used for many years in preference 

' .to all other kinds of adhesive plaster, has many advantages. 
It needs no wanning before application, is very pliant yet 
strong, unirrititing and yet decidedly antiseptic in virtue of 
the terebinthinate resin which enters into its composition. 
Professor Gross speaks very highly (*) of Martin's plaster, 

f {*) OraM'R SjiUm of Sorgery, 6th edilion. Philkdalphla, 1882, Vol, ^, 1). W% 



vfaich oorassts of best Para rubber, Bnrgnnd; pitcli uid 
balsam of T<dQ, spnnd opon strooglj woren cloth thoroughly 
fihnmkoi. The cheap ulhesiTP plaster conmionly sold u 
wot^e than nseles?. 

Some practio&l points have to be borne in mind in 
applying and removing adhesive plaster. If the skin be 
hairy shave it, if moi^ dry it. The strips of plaster 
should be of sofficient length to secure good hold — for 
instance sot less than nine inches in amputation of the 
breast. The soft parts near the wound are to be gently 
pressed tc^ther with the hands, from the deeper parts 
towards the surface, as the plaster is drawn with sufficient 
tightness to exercise equable pressure without constriction. 
By placing them diagonally instead of lengthways, the 
plaster strips hold much better. They should be applied 
between, and not over, points of suture, which, especially 
when metallic, are apt to cause pain under the plaster, or 
at any rate to interfero with the perfect comfort which is 
essential to absolute rest, and to nutritive repair without 
irritation. By leaving small gaps between the plaster strips, 
the accumulation of fluid beneath them is prevented, 
especially if absorljcnt pads be placed over them, to ensure 
drainage by capillary attraction. If there be tension in the 
neighbourhood of awound- a condition powerfully conducive 
to nerve and vascular irritation — it may be relieved by 
cutting across one or more of the strips of plaster without 
removal When it becomes necessary to change the dressing, 
the adhesive strips should be removed one at a time, the 
ends being raised simultaneously towards the wound, in the 
direction of, and not against, the advancing cicatrix ; taking 
good care that the sides and lips of the woimd are all the 
time kept in close contact, so that a tender bond of union 
be not broken or enfeebled. With these precautions, which 
cannot be too scrupulously attended to, an extensive wound 
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may be dressed with a minimum of mechanical displacement 
and nerve irritation, and with the least possible pain and 
discomfort to the patient. An important result of such 
painless procedure is, that the patient is relieved of all 
apprehension of sufifering in subsequent dressings, which, as 
it will be one of my chief objects to demonstrate, should be 
as infrequent as possible. 




LECTURE II. 



CONTENTS. 



Amti of fcgBwrrfage. Pkfaiological and physical 
prindptes of Aamottatics. — Styptics. — Torsion. — 

To stop bleeding is one of the lint tadications in the 
treatment of wounds and fractures, and I shall briefly recall 
the means adopted for that purpose, in some of the cases 
which occupied our attention in the preceding lectuia 

The little artery which spouted in the wound over the 
knuckle, (Case II), was controlled by bringing the edges 
together, applying the pressure o£ an elastic absorbent pad, 
and aecuring immobility. So, ia the more formidabls 
iiyury (Case III), in which both bones of the leg were 
hrokon by direct violence, and the soft parts wounded, the 
considerable htemorrhage was checked by immediate 
and permanent co-aptation, under dry lint, equable 
compression, infrequent dressing, and absolute immobility. 

Apart from the mechanical differences of the two cases 
the physiological principles of treatment were substantially 
identical, aa was, in both, the process of repair. The opened 
vessels were closed in the act of adjustment of the wound 
edges ; the blood permeating and drying into the cotton 
pad and lint, formed an artificial scab ; while rest, position, 
and pressure, moderated the afflux of blood, and gave time 
for etfective consolidation. 



k 



2S 

Only the other clay, I heard of more than an hour being 
spent in securing, by ligature, under the spray, the vessels 
in a rather extensive flesh wound, to promote direct union. 
The process of dressing caused great exhaustion, and proved 
nearly fatal. I should not have troubled to tie a single 
vessel in such a wound. A amall pair of torsion forceps, 
and a camel-hair pencil touch, with some styptic solution, 
would have been quite sufficient as preliminaries to 
immediate and accurate co-aptation, elastic pressure, 
physiological position, and absolute immobility. 

Allow me to read you a bit of very sound old surgery in 
point I (|note from p. 48 of Mr. R Mj-nora' " Practical 
Thoughts on Amputations," published just a century ago. 
" We need not be too solicitous about ttie security of small 
arteries by ligature ; for if the recently divided soft parts 
are gently brought together, and nicely retained in contact ; 
if a passive state of the muscles surrounding them is duly 
attended to, and their own natural contraction properly 
assiated by the judicious, and artful application of bandage ; 
a perfect security from future hjemorrliage will be insured, 
as well as the most likely moans employed, to obtain a 
speedy, and easy cure of the wound by the first intention." 

Styptics, already incidontatly referred to, as aids to 
pressure and immobility in the arrest of hfiemorrhage, merit 
careful consideration. 

Case X. — Removal of sebaceous tiimaitr from the scalp. 
• — Direct union under absorbent pod, styptic colloid, and 
pretsure. 

Here ia a dressing I removed a few hours ago from the 
crown of the head of a private patient, on whom I had 
operated three days previously for the removal of a 
sebaceous tumour. As soon as I had turned it out, I adapted 
the edges accurately, and exerted prcasure, for a few 
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oiiimteB, with the finger over a pledget 
of dry absorbent cotton ; when this 
was stuned with blood. I sabstituted 
for it a similar pledget soaked in st^'p- 
tic colloid, and over it & strip of dry 
lint Under pressure for about three 
minatea longer, the dressing dried, and 
the patient left my consulting-rooin. 
When I saw him the next day, he wafe 
pei-fectly comfortable and attending 
to his business It was not until 
the expiration of th>^ third day, thai I 
poured a little ether over the pad to soften it ; this 
the work of a few seconds. On removing the dressi 
the clean and dry acalp presented a firm cicatrix, of wl 
you see, and feel, a linear cast in the centre. 

Case XL — Removal of large lipoma from necfc and 
ahowliir. Styptic callall, draintje, absorbent dresairiga, 
and compression. Rupid recovery. 

Mrs. E,, aged Gl, was alinitted into tho Queen's Hoapita 
under my care, (*) with a swelling over the left shoulder 
and side of the neck ; the tumour extended laterally from 
the arm-pit to the upper border of the larynx, covering the 
whole of the posterior triangle of the neck and the lower 
half of the anterior, the whole of the clavicle, and the upper 
part of the pectoralis major. The antem posterior axia of 
the swelling was the longest, and measured thirteen inches* 

The tumour hail been of slow growth for ten years, ifq)Id 
for the last six months. It was elastic, and fairly movable ; 
only troublesome from ita size and weight The covering 
skin dimpled on lateral pressure of the tumour, which on 
removal, proved, as diagnosed, characteristically fatty. 

n indubtod to inj friend 
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Enucleation was effect- 
ed through an incision 
from a point one inch 
outsiile the epi sternal 
notch, ovur the middle 
of the tumour, to the 
centre of the spine of 
the scapula. The reault- 
ing wound measured, 
superficially, eight and 
a half by eight and a 
half inches; into ita floor 
could be seen rising, with 
, each inspiration,the apex 
of the left lung with 
Fig. S. its covering pleura. The 

great vessels and nerves to the head and arm were also 
exposed ; but veiy little blood was lost. No vessel was 
tied or twisted. I brushed the wound out lightly with a 
camel-hair pencil previously dipped in styptic colloid, 
brought the edges together with .seven Rilver sutures, 
inserted drainage tubes front and back, and compressed 
with a shoulder spica over oakum pads. It is important 
to note that the drainage tubes were left projecting, 
and separate pads placed over each of them, and lightly 
fixed with a turn of bandage. In this way absorbent 
pads could be changed without disturbing the greater 
part of the wound, which was thus kept perfectly drained, 
Bweet, and tby, without violating the principle of infrequent 
dreeing, so conducive to rest and painless repair. The 
patient passed a good night, and next morning the temper- 
ature was 10r5°, pulse 118, resp. 32. 

The seventh day, pulse 9i, resp. 24, temperature precisely 
normal ; edges of wound united for neai'ly the whole length ; 



sutures and drainage tube removed ; fresh dry pads and 
compression applied, 
and the patient allowed 
to get up. At the end 
of the second week, union 
had given way 
little ; the edges w 
brought accurately 
gether with strips of 
elemi pi as tci', and a light 
shoulder gpica applied, so 
' as to exert light pressure 
1 through pads of absor- 
bent gauze and cotton. 
The wound was not 
exposed for another 
Fig. S. week, and the cicat 

was then quite solid, as shown in the annexed wood-cut. 
Admitting the htemostatic value of pressure in thi 
cases, the concurrent effect of the styptic colloid application 
was very apparent It acted mainly, in all probability, by 
stimulatuig the contraction of the small vessels ; but, tn the 
coating which it leaves after e\'aporation, can scarcely be 
denied the influence of a rapidly-formed and efficient 
protective from the air. It was as a stimulant to the 
contraction of the small vessels that John Hunter (*) 
praised the liEcmostatic action of " a <lossil of lint dipped in 
oil of turpentine, after having first wiped the wound clean." 
He spoke of it as " the best, if not the only true styptic," — 
rather too sweeping an assertion, if I may ventu re to say 
BO, with all deference to such an authority. 
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Styptic colloid was invented in 1867 (*) by my friend, 
Dr. B. W. Richardson. F.RS. It ia produced by saturating 
ether entirely with tannin and a coUoidaJ substance, 
xyloidine or gun cotton, a, little tincture of LenEoin being 
finally admixed. 

After a few days, styptic colloid dressing often peels off 
easily as a dry shell, leaving the parts beneath perfectly 
healthy. If the dressing be ailherent, care must be taken to 
remove it so as not to disturb the subjacent parts, and not 
to give pain. This may be done by dropping on the dry 
colloid dressing, for a few minutes, a mixture of alcohol and 
ether, or equal parts of absolute alcohol and distilled 
water, warmed to a little above the heat of the body; 
when the dressing becomes moist almost directly, and can 
be taken off lightly without the patient feeling it. In the 
absence of alcohol and ether, brandy or whisky will serve 
to soften dry colloid dressing before removal. 

In advocating the use of styptic colloid, as an excellent 
preparation for hiemostatic and retentive purposes, also 
valuable for its anti-putrescent pi-operties. I do not attempt 
to deSne its merits as compared with other spirituous and 
Tesinoos solutions — e. g., collodion, tincture of the perchloride 
of iron, compound tincture of benzoin, the Friar's balsam ot 
Balsamum Traumaticum of the old surgeons, which are one 



(■) Vidt Dr. B. W. Ricbardion, in MtdUal TitMt ootl OatttU, 1867, Vol. I 

p. 383 tt itg. " Od » New Styptic and Adbedve Fluid— Styptic ColloiJ, and on 

Holing hj the First Intentioii." Styptic coLoid prepared After Dr. 

BJchudmu's iiutrautioTU, by Meum. Bobbiiu ft Cn., Ptiarmaceutiul 

Chemiats, Oifurd Street, London, it rather too costly for geoenil use. To 

obviktc thi« difficulty, iSaan. SouthsU Brotben ajid Borday have, >t my 

■QggeatioD, inatituted experimects in tbeit pharmaceutical laboratory, with a 

^^ view totocnre a wound ntvptic at moderoteprioe. combining the unquwrtionablo 

^H BdvaDtagea of tbo old BalnuDum Traumaticum and the modern ccilluidal 

^H ■ubttancee. Tbe reault hu proved quite satisfactory. Southalt's Styptic 

^^^ Colloid prepared with etber and spirit, tanaic acid, gum benxoin, and gun 

^^L pMton, ia an efflcient (typtic and anti«e|itic. 



and all excellent preparations. Any of them (") may te 
used with great advantage in promoting the healing of 
wounds, aa adjuvants to the great principles of rest, positit 
and pressure. 

Styptic colloid has the advantage of drying very quid 
Btripa or pledgets of lint, or absorbent gauze and cotton, 
soaked in it, soon become so dry and firm as to act like 
splints in preventing motion. I have often treated injuries 
of the hand and fingers, with successful reliance on lint 
soaked in stj-ptic colloid, with the two-fold object of closing 
the wounds and immobilizing the joints. 

Torsion of the arteries, as another method of arresti 
hffimorrhage, was illustrated in 

Case Xn. — Strangulated ivguinal hernia. Operation, 
Torsion, sutures, dryand i'nfrequetil dressing, atxdjnessu^ 
Direct union. 

John Pardo, aet 21, with symptoms of strangulal 

inguinaJ hernia. I found it necessary to open the sac, (+)' 
wliich contained some omentum and a knuckle of intestine, 
deeply congested, but otherwise in fair condition. 
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(•) Tha Friiir'B bftlwini Bn<i th 
identical iu compoiition witli thel 
Plunntteopocia. Tlie latter contai 
Tolu 13 the former, and rather l 



BalBatnum Traumaticuiu are practicaU; 

nctura BenzoiDi Composita of the Britinh 

■ eLictlj the same quautity of Balanm of 

Beuiwin, Storsx, and Socolriae oloea. 



The campoUDds sre exoellent io surgical use. The appended tomiula ii 
tlie PbarnuuiopcBia of the Londoa College of Phjsidaiui far 1771 : — 

BALSAUOk tBAUUATIClIll. 

R Bennuni P. uncina trea. 

Stjrade calaniits colitU F. uncias diias. 

Battami Tolulnm P. uncinm UDam. 

Aloea So<xitriDK P. unciam dimidiam. 

Spiritfla vinoai rectiRcati M. hbraa duas. 

DiQRBE : — Ut gummi, qunntum fieri poterit, aolvaatur, dcindail 

(t) The extn-pcritoneal operation is to be preferred whenever practici 
Fide Petit'* Operation and Purgatives after Ueroiotflm;, b; J. Samp« 
Gamgee. London, Bwllere, 1S55, 
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Bleeding from two veBsela was arresteil by torsion. Tlie 
wound was dosed liy three points of silver mitnre, and a 
pad of dry lint was applied over it, with a gently- 
compressing spica bandage. One grain of opium to be 
given every four hours. Milk diet. 

The temperature, which on the day of operation waa 
lOl-a" with a pulse of 104, fell in forty-eight houi-a to 99 5" 
with a pulse of 76, and respiration 20. Tlie opium was 
now discontinued, as the patient continued free from pain, 
and the the niio metric chart denoted gradual return to the 
normal standard of health ; the bandage was not interfered 
with, until the seventh day after the opei-ation. The ptdse 
waa then G2, respiration 20, temperature 98-2". I found the 
pad of lint quite dry ; no tenderness or redness around the 
linear cicatrix, which was solid throughout. The sutures 
were now removed, another pad of lint applied, and a gruel 
enetna ordered, tlie bowels not having yet acted. 

The note on September IStli is: — The bowels acted 15 
minutes after the enema ; pulse 62, respiration 16, 
temperature 08-5°, The patient says he feeLs quite well ; 
is allowed meat diet. He was discharged with a truss 
the eleventh day after the operation. 

Case Xin. — Strangulated femoral hernia. — Direct 
union after operation, under dry pad avid presaitre. 

In this case of strangulated femoral hernia, in which I 
operated in consultation with Dr. Sawyer and Mr. Creawell, 
the wound healed perfectly in foiir days, under a pad of 
cotton wool and a lightly compressing bandage. The 
symptoms had existed some days before the operation, and, 
on opening the sac, a knuckle of deeply-congested intestine 
was found within it. The recently pared eilges of a hare 
hp could not have healed more directly and soundly than 
this wound into the abdomen, 
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It ia very many years since I tied a vessel in operating 
for strangulated hernia In most cases a forceps-pincli of a 
spirting vessel, or a couple of twists, stop the bleeding very 
effectually ; and the nicely adjusted wound, with provision 
for drainage at its dependent angle, is in the most 
favourable position for healing. 

I do not recommend you to try torsion at first on large 
vessels ; but practising it on small and medium ones, you 
will acquire such confidence from experience as will cause 
you to wonder, that so excellent a plan did not come more 
quickly into general use. 

In 1850, while on a visit to the Clinique of Pavia, I saw 
Professor Luigi Porta twist all the vessels in an amputation 
of the leg near the knee. Torsion had then for some years 
been the method which Antonio Scarpa's succes.sor had 
constantly employed in preference to the ligature, in all 
amputations ; and the treati,se (*) in which he advocated 
the practice in 1840, remains a monument of wide 
erudition, careful experiment, and sound clinical reasoning. 
But in this country, notwithstanding the experimental 
researches and demonstrations of W. B. Costello and 
Thomas Bryant, (f) torsion gained few disciples, until 
Mr. Syme adopted it, in opposition to Sir James Simpson's 
acupressure. It has since steadily gained ground. 

In evidence of the confidence warranted by experiment, 
it may be stated that in his original communication on 
torsion, published in 1868, Mr. Bryant gave the results of 
numerous successful experiments in twisting the arteries 
of living animals, but he had only tried the practice once, 
and that on the brachial artery successfully, in the human 

(*) Uelle Allerazioni P«tologioho dalle Arterie per 1» Lcgatura o la Tonioae. 
EaperieniB e 0«servftiioni di Lutgi Porta Prof, di Clinic* Chinirgica Noll' 1- 
K. Univenith di PbvIb. Con Tredici Tavolo in Rame. Milaao, TijK^raGft di 
Giuseppe Bemardoni, di Gio, 1315. 
(t) Mod. Chir Tiwu., Swond Smta, toL S3, honian, 18SS, p. 19B, 
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subject, Sii years laWr he was able to publish this 
statement.* " Up to the end of 1874 we have had 200 

consecutive cases of amputations of the thigh, leg, arm, and 
forearm, in which all the arteries had been twisted (110 of 
them having been of the femoral artery) and no case of 
secondary hemorrhage ;— indeed, our house surgeons never 
expect to be called to cases of secondary hemorrhage now 
that torsion is the genera! practice of the hospital." 

If increasing experience eventually estabUsh that torsion, 
applied to large arteries as well as small, is as safe as the 
ligature, its adoption will proportionately become more 
general ; but the first condition must be absolute safety 
against hsemorrhage. This is practically attained with the 
Ugatore. In thirty years' work as a hospital surgeon, I 
hsve never lost a patient from hemorrhage in private 
practice, and only one amongst the thousands who have 
come under my care in hospital. That was a woman from 
whose right axilla I had dissected a deeply-seated tumour. 
The bleeding was checked at the time by ligature and 
pressore ; but, in the course of a week, secondary haemorrhage 
occurred in the middle of the night, and proved fatal, in 
Bpite of the best endeavours of our then house surgeon. As 
an instance of how successfally large vessels may be tied, let. 
me read you a note which I had the honour of receiving 
fix)m the late Professor Syme. 

" No, 1, Sh&ndvick Place, Edinburgh, 

"My dor Sir, "January IBth, 1867. 

" I lately tied the tmnoral artery of a geatlem&n, lor popliteal 
"aDemWi, with coioptete mccesa, and this waa the thirty-fifth time I had 
''performed the npei&tiou without any unfavourable result ; except iD one 
" caw, vbere there had been an nuancceasfnl attempt by preesare. 

" Youre very truly, 
"SiMiipioii Gamgee, Esq." "James Sins, 

The next case may help to impress some of the preliminary 
lessons of wound treatment, which have occupied us so far, 
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fnmnd of wriat. — Ave- 
\ jmRPwn^ mttmnt, poMlton, mbtorbent and infrequent 
A im i m g t, pnm u rr . — Dirret mniotu 

I VS3 in thf hofjijtal Mhen the man noir berore yoa iras 
faRMgfat in. A ckxli foakMl vith blood cairoaDded the left 
hukd and fixnum, and «r nre told tliat the accident had 
iMppmfd a few minutes pretioosly, while the man was 
grinding a matchet,* on a millstone weighing a ton, and 
wvrf^-ing njijdly by steam-juiwer. The steel bLide flew into 
several !«««*, one of wliich a)k|ieared at a firrt glance to 
bave aearty cat off ttie liand. The gaping wound extended 
for two and a half inches acrc«s the front of the wrist. The 
mpHfieial toodoas were divided, and the clnar artery bled 
freely. I passed an acu- 
pressure needle under the 
proximal end of the divided 
vessel, and after satisfying 
myself that the wound waa 
free fn.>m a foreign body, 
hiviight the edges ac- 
furateiy together, by five 
points of silver suture. 
The hand and foreann were 
surrounded with absorbent' 
gauze and cotton pads and 
compressing bandage, the 
elbow bent at an acute 
angle, the palm of the hand 
placed on the upper end of 
the sternum, and perfect 
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, by circular bandage ronnd the trunk and the 
. lecumbent position. The acnpreasure needle was taken out 
on the fourth, the stit^-hes on the fifth day, when the wound 
was nearly healed. On the eighth day the man was made 
an out-patient, and the same dressing was renewed every 
fourth day. This is the fortieth day since the accident, and 
you observe how fine and firm the scar is, without any 
Gubcutaneous matting, and with perfect freedom of the joint 
in every direction. 

The means employed in this case for arresting bleeding, 
and for placing the formidable wound in the most favourable 
condition for healing, were — n, bending the artery at the 
elbow, which was bandaged to the side, with the palm of 
the hand resting on t he npi)er end of the sternum ; h, general 
elastic compression of the whole limb ; c, acupressure of the 
wounded vessel. 

A few words as to the rationale of these agencies. 

Always bearing in mind the coagulability of the blood, 
and the physico vital forces of the circulation, the heart 
impulse under nervous control and the contractility of the 
vessels, it is important not to overlook the physico^ 
hydraulic conditions under which the blood flows. 

In your surgical dealings with the blood vessels, accustom 
yourselves to regard them as elastic tubes along which fluid 
is impelled at a rapid rate, by a powerful piunp, in conformity 
to physical laws. The action of the many forms of 
toomiquet in mechanically checking the blood current has 
been utilized by surgeons for centuries ; but the beneficial 
influence of position, iu reducing the rate and amount of 
blood supply, is not held in sufficient importance for its 
direct application to surgical practice, alike in arresting 
hemorrhage, and in preventing and reducing inflammation. 
If yon watch an india-rubber pijie connected with a water 
. tap, you will observe that you can influence the imi>etus service 
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of the jet by altering the level of the pipe and raising or 
lowering its outer end ; you can still further check the ont- 
flow, in direct proportion aa you bend the pipe at an acute 
angle. That is what we did in bending the ican'a elbow 
and rai.'iing the hand. How rapidly the blood-fiow can 
thus be checked, admits of proof by a veiy simple 
experiment. 

While your left hand is hanging down, feel its radial 
pulse with the right index -finger. Then, keeping the elbow 
close to the side, raise the left hand graduall}', imtil the 
tips of the lingers touch the coiTeaponding shoulder. In 
this movement the radial pulse can be felt progressively 
weakening, until it is at last neai'Iy obliterated ; hence the 
hiemostatic efBcicncy of the arterial flexion at the elbow 
and of the prone position of the hand. 

With a given propelling force, other things being equal, 
the flow of blood in elastic tubes ia in inverse ratio to the 
resistance ; increase this, and the How lessens. We 
compassed this end by general ela.stic compression of the 
limb, after bending the elbow at an acute angle, and by 
placing a needle under the artery, just above the wound, in 
accordance with the practice of acupressure. 

Admitting that Sir James Simpson, who was the most 
powerful advocate, if not the inventor (*) of acupressure, 
extolled it too highly, it is beyond doubt a very simple and 
efficient method of arresting hsemorrhage. It is so especially, 
in wounds of the hand and wrist, the foot and ankle, where 
the vessels can be effectually compressed on a pin or 
needle, and where tendinous sheaths render it desirable to 
interfere as little as possible. In Sir James Simpson's own 



* At ft recent mseting ol the Roman Royal Academy of Uediciae, Mazzoni 
cUimed the dUoarery of acapreuura for the Ute Profesaor Uizzo li, of Bologna, 
who U Skid to hiTe prftotiied it in 1S50, Arid (lubliihail ft memoir in I8CB, 
extolling the value of ftcupreuure in the trefttmeut of aueurisnu. Vide 
BoUsttinodelUReale AocndnmlaMadicadiRoauhHtaa VI,u. 10, p. GO. 
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acupressure prii 
temporary and removable nature of the 
" foreign occluding body ; upon the relative slightness of 
"the physical compression which it produces upon the 

" tissues of the closed vessel, and upon the 

" tolerance of metallic bodies by the living tissues of the 
" body." Supporting testimony by so sound a practical 
the late Professor Pirrie, of Aberdeen, is worth 
" That acupressure is a practicable and trust- 
method of arresting surgical hsemorrhage is 
" uncontrovertibly proved by the fact that since March, 
" 1864, with the exception of cases of excision of pai-ts 
"situated where the pins might have interfered with 
"deglutition, in all my operations, both in hospital and 
"private practice, comprehending, among many others, 
" amputations in the thigh, leg, arm, and forearm, and at 
" the ankle joints ; .... in all operations admitting 
" of the surface of the wound being brought together, — in 
"short, in almost eveiy variety of operation, age, and sex, 
" I have invaiiabiy employed acupressure, and never in a 
" single inatanee failed in arresting the hEemorrhage." This 
passage occurs in the third edition of Professor Pirrie's 
" Principles and Practice of Surgery." (§) Four years 
Iat«r the Aberdeen professor wrote to me, " My decided 
" impressions Eifter long experience of acupressure are those 
" stated in tlie last edition of my " Principles and Practice 
*■ of Surgery." I strongly incline to the opinion that, with 
increased experience, acupressure will grow in the 
estimation of surgeons as a hemostatic process. 

It is beyond question that in the case of severe wound 
(rf the wrist, which has called forth these remarks, and in 

* AcupltSBCRE, & new method of arieating surgical hsmorrluge and of 
■MelcTBtlDg the healing of wooade, b; Junee Y. Simpaon, Ediubui^h, 
BUck; IBB*; p. lfl-7. 

(j) London ; Churchill, 1873, V' 589. 



others to be commented on as we proceed, the success o( 
acupressure was qualified, because it was only one amongst 
other powerful resources employed ; to wit. styptic^ 
position, immobUity, and pressure. As surgeons, and 
generally aa therapeutists, strive to have many strings to 
your bow ; do not place too great reliance on any one 
resource ; be wedded to no one sj-stem, but seek safety in 
well-chosen combinations of all means calculated to assist 
in attaining a desired object 

The cases of Iiseiiiorrha^ hitherto noticed have been 
instances of pi-imary bleeding, namely, of bleeding arising 
immediately or shortly after operation or injury. 

Secondary or remote hsemorrhage is more formidable, and 
happily much more rare. Its usual causes ai-e wet and 
needlessly frequent wound dressings ; but the constitutional 
state of the patient exercises a powerful influence. 

By careful attention to tlie principles of wound treatment 
carried out in this clinitiue, you will most rarely be troubled 
with seeondarj' hiemorrhage ; but when it presents itself, 
as in the cases which I am about to bring before you, a 
dear perception of the foundations of physiological surgery, 
and prompt, exact, and thorough, application of its practical 
resources are of \ital importance. 



Case XV. — Punctured wound in palm of hand. — Carbolic 
divsaing. — Secondary hemorrhage and injlammalion. — 
Jiapid recovery by poeition, iodised colloid, presaure, and 

iinnwhUity. 

I was asked to see a licensed victualler, who a week 
previously, while carving a joint, hod thrust the point of a 
long knife into the centre of the palm of the left hand. 
Ho proceeded at once to a neighbouring hospital, where the 
hemorrhage was arrested and a carlx»lic dressing applie 



Hffiinorrhage recun^i] the thin! day, ajid Uil> paiUluil 
wooden spiint, which I have here, was firmly applied with 
n calico roller to the hand, and tlie patient sent home with 
the request to attend in a few days. The arm swelled, pain 
was intense, and niy attendance was requested. The splint 
you notice, is barely long enough to reach from the tips of 
the fingers to tlie wrist, — a useless contrivance for purposes 
of rest, a fulcrum for intolerable pressure under the strong 
calico roller firmly applied to cheek the bleeding. I found 
the palm of the swollen hand full of filth, which I lightly 
cleaned out with dry lint ; blood issued rathei- freely from 
the wound, into which I lightly brushed iodized colloid 
with a camel-hair pencil. I put the man to bed, and raising 
the limb in tlie vertical position, padded it, and bandaged it, 
interlacing the -spiral turns, every now and then, with a 
piece of moistened millboai-d. I left the man in Ijed, with 
the hand well raised, in pei-fect comfort. He had liad no 
sleep for nights, but was never disturbed afterwards ; with 
four changes of pads in a fortnight, swelling rapidly 
subsided, and healing was perfect without an untoward 
aymptoDL Pressure over a short, strong splint like this, is 
just the oppressive constriction which cannot be borne, and 
is a source of incalculable mischief. On the other 
hand, the equable ela.stic pressure subsequently employed, 
with absolute i-est and position on sound principles of vital 
dynamics, was a most important factor in the successful 
result 

The iodizerJ colIoi<i is prepared by dissolving 20 grains of 
iodine in an ounce of styptic colloid, ami is an application 
of special value to unhealthy wounds. (*) 

More formidable aecondaiy hiemorrhage occurred in, 

* Cu-bolic and nac mllaid may bo prepared by disnolving carbiilic. 
aod and aulphnle of nine, in the nbnve [>ri>piiriiiJii^, in ntyptii; cnlloid. 






Case X VT, — Wound through muscles of th mn 6. 
Acupressure, dry dressing. — Secondary licmnorrhage. — 
Styptic colloid and elastio compreaeion, acupressure, fieseed 
position, immobility. — Rapid and complete recovery. 

William Napp, aet 27, a butcher, was arlraitted as an in- 
patient, Dec. 17th. Seven days previously, whilst cutting 
meat, the knife slipped, entering the back of his hand between 
the metacarjial bones of thumb and of fore-finger, divii 
the radial arteiy and making a wound of one inch 
length. Patient arrested Iiiemorrhage with thumb of oth( 
hanil, and at once came to liospital, when an attempt was 
made in the dreHsing-room to secure the vessel, but to no 
purpose, on account of its depth. A hare-lip pin was pa.ssed 
beneath the vessel, and a figure-of-eight ligature applied, 
which effectually controlled the bleedmg ; the wound was 
then dressed with dry lint and cotton wool, and bandaged 
on a splint The following morning, — all appeared well. 
Next morning pin reniove<l, having been in forty-eiwht 
hours. Dry lint applied as before. Patient feeling well, 
he"did a little work in the afternoon, contrary to orders ; 
hand commenced to bleed : controlled by prewure with pads 
of dry lint. From this date until he was admitted, patient 
lost a little blood at intervals ; it was always stopped by 
pressure with graduated pads of dry lint On the day of 
admission the hand was very big, tense, shiny, and painful. 
A giaduated compress of dry lint was placed on wound, 
and the hand enveloped in cotton wool. Pads were laid 
over radial and ulnar arteriee re.spectively, and forearm 
covered with wool, and bandaged. Forearm well elevated, 
Qexed on arm, and carefully fixci to side with a liberal 
allowance of cotton wool. Morphia, gr. J sub cute. All 
proceeded favourably until the twelfth day after admission, 
(the nineteenth from the accident), when blood was seen to 
permeate the dressings, while the patient wm asleep. The 
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houae-surgeon changed the dressings and re-applied dry 
pressure in the flexed position, but hreuiorrhage recurred 
four days later. I was then summoned. 

The patient vrwi placed under chloroform, and I passed an 
Bcnpressure needle under the artery at the wrist, about an 
inch and a half above the seat of injury. The wound 
looked dirty and sloughy ; it was brushed out with a 
camel-hair pencil soaked in styptic colloid, and lightly 
stuffed with lint soaked in the same material, while the 
swollen hand was held in a vertical pasition from the 
shoulder. Pails of lint were now secureil over the brachial, 
nlnar, and radial arteries ; the elbow flexeil at an acute 
angle, so that the tips of the fingers touched the point of 
the shoulder ; the limb and chest well panlded with cotton 
wool, a broad piece of moistened millboard securing the 
arm to the side, and the whole made fast with equably- 
compressing bandages. An ice-bag was placed over the 
hand and forearm ao soon as the patient was removed to 
bed, where he waa kept under the influence of morphia. 

Everything going on well, and the patient being free 
from pain, it was not until three days afterwards that a 
small hole was made through the dresaingn on the outer 
part of the arm. As all looked well, the dressings were not 
removed until two days later, — the fifth day from 
application, — without, however, moving the hand or 
Btraightening the elbow. All swelling had disappearetl, the 
bones were well-defined ; the wound clean and granulating ; 
the skin of hand and forearm dry and scaly. The 
acupressure needle removed, dry absorbent pads applied, 
and the limb bandaged in the same pasition. Dressings 
changed every fourth day. At the third dressing the 
elbow was extended, and the edges of the wound were 
approximated with adhesive plaster. The man was 
tUscharged at the end of a month, and when he presented 



himself, about n, fortnight later, the cicatrix wns so wlifl 
that he couJd use the hand freely in his tra<le. 

It has been noted that the man was treated at first as an 
out-patient, that ail went well until, contrary to 
instructions, he used his liand The repeated recurrence of 
secondary hffimorrhage, notwithstanding very great care 
from tlie house-surgeon, led me to adopt thorough measures. 
To cut down into a sloughy wound in the muscles of the 
thumb, with a view to find and secure a bleeding spot, 
is a tedious procedure, of very doubtful issue. Under such 
circumstances, I have known ligature of radial and ulnar 
foil, and a Iiand lost ; but a combination, and very careful 
application, of the measures which I resorted to in the case, 
has never yet disappointed me. 



iecondt^^^ 



Case XVII. — Amputation at the kip joint. Seco 
havnorrhagc arrested by ice and pressure. Rapid recovery. 

The most imposing case of secondary litemorrhage with 
which I have ever had to deal, occurred in the man whose 
thigh I amputated at the hip-joint 11th September, 1862 (•). 
After removal of the limb (which measured 48 inches in 
maximum circumference, and weighed 99 lbs, nearly two- 
thirds of the entire weight of the lx)dy), many vessels 
were tied, includuig the femoral vein. Everything proceeded 
favourably until the morning of the fourth day, when 
arterial blood gushed freely from the centre of the wound, 
which was nearly all healetl. A nurse and dre8.ser had 
been constantly at the patient's side, with instructions to 
apply the aortic tourniquet at once, if bleeding occurred ; 
they obeyed, ami I was summoned. On my arrival, in tlie 
course of a few minutes, the e\-idences that the loss of blood 
had been considerable, were unmistakable. To open up the 

(*) HIatcirj of k SucceaaTuI Cue at AmpuUtlon at the Hip-joint, bj 
J. EUmpaon Qamgee, (with Pbotogniphg), London : Cburcliill, 186J>, 



flaps in Hearcli of the bleeding point, aticl tlien api>ly a 
ligature or the actual cautery, is a proceeding which I have 
more than once resorted to with siiccess ; but to attempt it, 
in the vast wound of thia enfeebled man, menaced death. 
The tourni(|uet was retained, with slight pressure, nearly 
two hours ; and a large ox bladder containing three pounds 
of pounded ice placed over the anterior flap, to be renewed 
as rapidly as the ice melted. 

Tlie bleeding did not recur ; at the end of twenty-four 
hours the ice bag was diBcontinued. Pressure was kept up 
Ijj- means of a thick piece of sheet lead, weighing nearly 
one pound, cut and moulded to the shape of the anterior 
flap, on which it wat placed ; a piece of drj' lint 
intervening. In the course of a few days the pres.'^ure was 
increa'ied, and the man made a complete recoverj-. 

Due importance must he attai-hed to the eft'eet of cold in 
preventing a recurrence of the bleeding, but the perfect 
state of repose of the part under the pressure, first of the 
3 lb. ice-bag, and then of the lead, wa.i most beneficial. 
To compress by bandage in this case would have been 
impossible, without violating the great principle of rest. 

Thcae recortls of experience, satisfactory so far as they go, 
leave open the general question of the relative merits of the 
ligature and torsion, of styptics and the cautery, and of 
vegetable, animal, and metallic substances for the purpose 
of securing bleeding vessels. (*) That is a wide field of 
enquiry, to which precise investigations on a uniform plan, 
and upon a large scale by a number of observers, may be 
most profitably directed. To be complete, these enquiries 
should embrace the value of acupressure and forcipressure. 

(•| AmBricaa ■urgeuoB, to wlium Sur|[er; ia lO greatly inilcbted in the 
naner of utinu! ltg;alurea and metallic luturea, have alrni nccumuUted must 
Istoraating nperience oa the we of metallic li^^Curos for wounded arteriea. 
Vult " A Sjitein of Surgorj," by Simuel D. Orosa. London and PbiladelphU, 
Cth Eli, 1872, Tol 1., p. 070, it ttj. 



(•) Never has the saying, tliat necessity is the mother of 
invention, been more completely justified, than by the 
discovery of means for the arrest of htemorrhage. The 
available information on the subject is more complete and 
more nearly perfect, than on any other of the great sm^cal 
problems There is the strongest reason for believing, that 
well-directed and sufficiently extensive experiments, and 
clinical enquiries, would soon raise our knowledge of 
htemostatics to the rank of accurate scientific 
generalizatioai. 

In estimating the relative value of the means employed 
for closing a divided artery, it must be borne in mind that 
their efficiency is greatly influenced by the general treatment 
of tho wounded part. Any plan whicli favours rapid 
healing of cut sui'faces, lessens in direct proportion the 
chances of recurrent bleeding. It is in this repect that the 
results of immobility, dry and infiequent dressing, and 
uniform compression are moat conspicuous. 

In direct proportion, as those influences conduce to sotmd 
wound healing, they contribute to the closure of blood 
veHHols. Physiologically, and surgically, it cannot be too 
tifUm repeated that repair is one process, and in dealing 
with lia-morrhage, especially, it is impossible to imitate too 
t'liHi'ly, and to utilize too diligently, Ihc natural processes 
ti|u)ii wliicli the growth and restoration of parts depend. 

'I'lin cftfte of amputation at the hip-joint, incidentally 
tvffrivil to in this lecture, may not be deemed undeserving 
Ik fvw lincft to record its issue, since the date of the 
ttttWVV'*^^ ipecially devoted to it. 



^ Vv UV\-nAfteiM<UB, ou de 1' Application dos Pine™ i I'HiimoitaBlB 

\'\i <l. Deny et Exchoquet, d'apr^ les Le^na Profetu'ei par 

l'.i»n, Piris: Oermer BiiUltre, 1S75. llenuirka on 

"I the me of PreBsiire Forceps In Surgery, by T. Spencer 

■ . . :. MinIIoiJ Jounud, 1879, vol 1., p. 928,, voU 2, p. 3. 
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On 13th December, 1874, I \*iHited the patient at 
WhittJngton near Lichfield, in company with my friend, 
Mr. Herbert M, Morgan, to whom 1 had previously been 
much indebted for assistance in the case. I found that 
in the twelve years and three months which had elapsed 
since the operation, the man had increased in weight 
from about six and a half to twenty stones. The 
exostoses on the left tibia had not enlarged. By 
the same wife the man bad bad seven children 
before the operation, and six since. After the first 
seven, three were affected with miiltiple exostoses, for which 
I amputated the thigh of one son, and the finger of a 
daughter. Of tlie six children bom after tlie operation, 
two were stillborn. Of the four bom alive, three were 
affected with multiple exostoses. Joseph Brainwell died 
9th May, 1S76, fifteen years and eight months after the 
amputation of his enchondromatous thigh. 



Case XVHL — Btemorrliage fTmn stab through the ear- 
hoU. — Wound of inulcUe inemiigeal artery. — Traumatic 
aneurievi — Ligature of left co^nmoii carotid artery — 
Death. 

WiiEam Lines, constable in the Birmingham police force, 
stabbed in a street row, was admitted into the Queen's 
Hospital, under my care, March 7th, 1875, faint and 
pulseless. 

Bright red blood was flowing profusely from a clean 
incised wound through the tragus, along the anterior wall 
of the external auditory meatus, and through the tympanum 
of the left ear. After clearing out the clots, the patient was 
put to bed, with an ice bag over the left side of the head, 
a ping in the ear, and a compress around. Slight htemorrhage 
recurring during the night, was stopped by the nurse 



pressing on the pad. Next morning reaction had fully 
in, and the patient suffered very little pain. Pulse 84] 
temperature 100". 

March 10th— Temperature 994 ; pulse 7G ; eai'-pl 
changed ; no haemorrhage ; ice to be continued- 
March 13th (6th day) — No more hemorrhage since 
fii-at night. The patient ia so much better that 
magisterial depositions are taken at the bedside. 
March IGth—Pulse 76 ; asked for chicken for dinner. 
Mai-ch 17th — A swelling, which ha» gi-adually develo] 
beliind the ear, pulsates and is the seat of bruit. At 10. 
p.m., smart hteiuorrhage from the ear stopped by re-plugj 
Pressm-e by the nurse on tlie plug wa« sufficient to cbi 
subsequent slight bleeding. The application of ice continui 
without intermission. 

March 19th — The pulsating swelling about the ear in- 
creasing, digital compression of the left common carotid 
resolved upon, and its application zealously undertaken 
and most accurately carried out by clinical atudenta, Messrs. 
Butt, Creswell, Dennis, Dumbleton, Follows, Gascoigne, 
Godson, Hatl, Jolinston, Palmer, Perceval, Rhodes, and 
Tomkinson. 

Witli the digital compression, pulsation and bruit in thl 
traumatic aneurism very pei-ceptlbly lessened, 
consolidation of the tumour, but the impi-ovement was m 
persistent ; digital pressure became unbearable, and slighl 
bleedings recun-ed. I happened to be in the Hospital 
4.0 p.m. March 23i-d (16th daj-), when bright blood spurted 
out of the ear with considerable force. I ligatured the 
common carotid artery at once. The aneurism became omp1 
and silent, the heeinorrhage definitely ceased, and 
patient quickly regaining perfect consciousness, asked 
his wife and child. Four hours later he was delirious. 
Eight liours and a half after the operation the right side 



ne, 

nd^J 



I 



47 

became paralysed, and death occurred at noon on March 
24th. (•) 

The post-mortem examination showed the catgut ligature 
firmly embracing the left common carotid, just below the 
omo-hyoid ; in opening the artery, the inner coat was 
cleanly divided, and a firm adherent clot plugged the 
proximal extremity ; the distal side of the vessel was quite 
empty. The wound in the ear perforated the membrana 
tyrapani, and an in-egiilar cavity, between and about the 
pterygoid mascles, was filled with sfmi -purulent decom- 
posing clot. On removing the calvaria, the branches of the 
left middle meningeal vessels were f|Hite empty, showing a 
marked contrast to their distended condition on the opposite 
side ; the dura mater and brain healthy. The internal 
carotid in the skull and petrous bone was laid bare, and 
found free from injury. The external carotid and its 
branches having been previously dissected, and found 
sound, the middle meningeal artery was traced from the 
internal maxillary through the foramen spinosum, and 
outwards, along the base of the skull, for about a quai-terof 
an inch, where it waa found to be torn, in consequence of 
the splintering of tlie thin lamina of bone at the junction of 
the squamous and petrous portion of the temporal. From 
the under surface of this pai-t of the skull, an irregulai' 
nloughing canal passed down to a false aneiirismal sac, 
I>etween the ptcrj'goid muscles, along which the blood,' 
prevented from separating the ilura mater by the close 
adhesion of that membrane in the base of the skull, had 
passed from the injured middle meningeal arterj'. All 
the other branches of the externEil carotid were healthy and 
free from injurj-. 

* Tbi* abeCract » from full cliofcftl notes tftken by our then bouse mirgeon, 
Mr. F. G. HuniltoD, wboae ability uid judgtoctit mere of the ntiiiaBt v&lae in 
the mknageitient at the cage, i'ar tbe aotaa of tbe autopsy, I ud indebted to 
my (riend uiJ coUcni^e Mr. WiUiam Thomao, tben pathologint at tbe hoxpiUl. 



A stab into the ear, followed by profuse heemorthage, 
would, under any circuiDiftances, be attended with danger. 
Pressure, ice, and perfect rest, were the first means 
employed to arrest bleeding, and, for some days, with 
success. When the htemorrh^e recurred, and a pulsating 
inmour gradually developed in front and below the 
wounded ear, the question of further interference was 
increased in difficidty by the reflection that, the wound 
having been inflicted while the constable was in discharge 
of duty, a charge of wilful murder was impending, and two 
lives were involved in the issue. It was obviously 
impossible to say with precision what artery was wounded, 
and the position of the injury precluded resort to the 
practice of cutting down in seai'ch of the wounded vessel, 
and tying it in situ. The recurring hieinorrhage waa slight 
in amount ; pressure on the common carotid instantly 
checked it, and at the same time arrestetl the pulsation and 
bruit in the aneurism. Experience is steadily accumulating 
in favour of the treatment of aneuiism by digital com- 
pression — a plan which in itself is singularly harmless. 
Ligatiu^ of the common carotid U attended with its own 
special risks. These considerations dedded us in giving 
digital compression a thoi-ough trial — a decision in which I 
yna sustained by my colleagues in consultation. An appeal 
I no sooner wade to our students for volunteers to 
e digital compression, than a number came forward, 
and it is difficult to do justice to the gentle, faithful, and 
Ailful care with which these gentlemen, over a period of 
w^-eoty-two hours, remained at their post For a time 
A^r endeavours promised the best results ; the swelling 
nrc »lid' ^^*^ pulsation and blood -murmur very perceptibly 
jhMtttMd ; but, eventually, bright scarlet blood flowed ^aiu 
«MMB A» wc, and, to check it, it was necessary to exercise 
g urosaure, which the patient wa'!> less able to bear. 
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Death from htBmorrhage now being imminent and certain, 
I resolved to tie the common carotid as the only means of 
prolonging life. Dr. Sawj-er administered chloroform, and 
Mr. West and Mr. Wilders assisted me (*) while I cut down 
npon the common carotid, and secured it with a catgut 
ligature just below the omo-hyoid. For the immediate 
object for which it was performed — the arrest of hremorrhage, 
which threatened instant death, — the operation was 
Bnccess&il, although the supervention of hemiplegia and 
pulmoaary congestion proved fatal in twenty hours. 

The extraordinary nature of the wound in this case 
makes the recurrence of a parallel one highly iniprobable, 
and therefore the question of treatment is not likely to 
pi-esent itself under identical circumstances ; yet principles 
were involved which underlie very important surgical 
questions and desen^e careful study. The bleeding from 
the ear was completely controlled by ice and pressure, for a 
period of nine days. When htemorrhage recurred, and a 
pulsating swelling was noticed below the left ear, the 
prominent question was, which vessel was woimded ? It 
^aa impossible to say from the facts before u.** ; and. with 
the information revealed poet mortem., we now see how 
hopeless was the solution of the mystery. The rule of 
treatment in traumatic aneurism, to cut down, find the 
bleeding point, and tie above and below, was barred by the 
consideration, sustained by the autopsy, that the blood had 
descended into the neck, from the same wound within the 
head whence the blood spurted through the ear. Digital 
pressure was pei-sisted in, so long as it could be borne, and 
controlled the hsemorrhage with increasing consolidation of 
the aneurism. So soon as the pressure became intolerable, 



(") My coIleiigUB, Mr. Fnrneaoi Jordan, who had praviomly giren 
faU beneSC of hia opinion, wu uaavoidab'j nbaect At the moa 



and the blooJ gushed out again, tbo only altematiYc was 
tigature of the common carotitL The case illustrate^*, 
fdrofalj, some of the difficolties which present themselves 
in sorgical pcaetiee, atMl particularly in the treatment of 
bmuorrhage from an unknown souixre. 

It is from no desire to lessen my own respondhility that 
I repeat, that I took counsel with my colleagues at every 
step, and that our consensus was throughout complete. 
The man who inflicted thv wound was e:Eecuted, as it was 
morally certain he would be, if the policeman died. The 
law is clear on the point, that if a man, woimded by another, 
dies in consequencv of an operation which has been rendered 
nece)>sary by the wound or its results, the a^ressor is 
respon^ble for the death ; provided always that the operation 
he performed with due skill and diligence. Most operating 
surgeons have been placed in similar positions of grave 
responsibility. Whenever that is your lot, give the patient 
first, then the supposed criminal, aud lastly yourselves, the 
benefit of consultations with colleagues ; for it cannot be 
doubted, that any two men whose lives depended upon one 
issue, would prefer that more than one man should try it. 
Courts of appeal for the trial of legal difficulties are always 
composed of mora than one judge. It is the high, and 
very responsible privilege of members of our profession 
to be practically unfettered, in the treatment of patients 
who entrust their lives to our care. Yet prudence and 
experience teach, that it is humane and wise not to 
rely unduly on individual judgment, in the presence of 
exceptional difficulties involving life, but to seek the 
enlightenment and correction of othei"s. 
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Sprains anatomicaUy and therapeutically related to 
wounda, dialocationa, and fractures. Treatment by 
leeches and fomentatums, cold, movevient, and 
friction, immobility and compression. 

In our endeavour to illustrate the natural history and 
treatment of woundH and fractures, as Bolutiona of continuity 
of soft and bard parts, the tranfiition from aimple to 
complicated cases, and a clear understanding of governing 
principles of pathology and therapeutics, may be assisted by 
the clinical study of sprains. Anatomically, sprains are a 
link between wounds, dislocations, and fractures, partaking 
of the cbaracterof each and all these injuries; therapeutically, 
they are amenable to the same principles and methods. 

Though the skin, in a case of severe sprain, may 
be unbroken, it is often severely bruised, as are 
the soft parts beneath. The ligaments may be 

torn from their insertions, with bony spiculie adherent to 
them, tendons dislocated or ruptured, varices and thromboses 
initiated by laceration or distention of vessels, and blood 
poured into a joint, to find its way into tendinous sheaths 
and inter-muEcuIar septa. As the result of such extensive 
■violence, swelling is rapid and pain intense ; and recovery, 
in extreme cases, may be so alow as to justify the statement 
of John Hunter, "that the effects of a strain may continue 
" through life, (above fifty years,) always swelbng, and 
" becoming painful on the least violence." (*) 

(*) T])e works of John Hunter, eilited b; Jamet F. Palmer. London : 
I, 1B37. VoL I, p. fil8. 
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Baudens has placed it on record (") that of 78 amputations 
of feet or legs, sixty had been rendered necessary by 
alterations consecutive to sprains treated with poultices. 
Surgeons generally agree that those injuries are the most 
fruitful cause of articular disease. It is noteworthy that 
the joints which are least liable to dislocation are most prone 
to severe sprain j to wit, the wrist, hip, knee, and ankle ; 
and these are precisely the joints which are also most 
frequently the seat of pathological change. The vertebral 
articulations are other illustrations in point. 

The rapidity and completeness with which the effects of 
sprains disappear, depend in very gi-eat measure on the 
treatment employed. Ita 'leading indication is to restore 
parts to their natural position, check the subcutaneous 
haemorrhage, which is the cause of the rapid swelling, and 
promote the absorption of the blood ab-eady poured out, as 
Eoon as possible. 

It is by coagulation and organization, that extra^-asated 
blood and lymph mat together the parts around a sprained 
joint, and seriously fetter its movements. Packing a sprained 
joint with ice, or pouring on it a constant stream of cold 
water, in the first stage of a sprain, is good practice. The 
cold constricts and numbs, checks hfemorrhage, and allays 
nerve irritation, while the weight of ice acts as an additional 
preventive of motion, and a stimulant to absorption. So do 
applications of collodion, which at first produces intense cold 
and vascular constriction, and then exercises uniform com- 
pression by its equable contraction. Shampooing or massage 
may replace dislocated tendons, and is opposed to blood 
stasis; it also stimulates absorption in proportion to the 
activity which it imparts to the local circulation. Ribes, (fj 

(') Mamoir on Sprainti, read at the Acadi^my al ScienceB, the llth Maj, 
18G2 ; quoted in Bonnet, TraitE de Tb^rspeutique des MoUdiea Articulurea. 
Fuii: 18^3 : p. 77. 

(■^■) MJmoires «t Obiervations d'Anfttomie, de Pbjainlugie, de Fathologie i 
de Chiru^e pur le Doot«ur F. Ribe». Pirii., 1841. Vol 11, p, 492- , 
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who was one of the moat scientific surgeons of his time, 
qtiotes the popular practice of flexing and extending sprained 
joints, and states that be always adopted it when first called 
to a sprain. At the same time be exercised pressure with 
both hands around the joint, and, as a result, he repeatedly 
not«d a diminution of pain and swelling. He subsequently 
kept the joint immersed in cold water for six or eight hours, 
and, in extreme cases, followed this up with bandage. 
Billroth (*) is another eminent advocate of massage in the 
first few hours after a sprain. 

Case XIX. — Fail from a bicyde. — Sprains of nearly all 
the joints of the upper limbs. — Great relief after free move' 
ments under ether. 

A youth, in falling from his bicycle, so severely sprained 
the joints of the upper limbs, as to be unable to use them 
in any direction without great pain, which prevented 
thorough examination. For diagnostic purposes ether was 
administered. In the absence of fracture or dislocation, I 
freely moved in every direction the shoulders, elbows, and 
wrists, which the patient could use without pain on 
regaJning consciousness, only excepting the left elbow, 
which was somewhat stifl' for about a week. 

The various spirituous and saline lotions in repute for 
sprains, probably only act in virtue of the cold they produce; 
and I very much doubt if arnica have any exceptional power, 
while it is Hable to produce much ii-ritation if applied too 
concentrated. 

Some surgeons, on the contrary, pin their faith in sprain 
treatment to immersions in, or applications of, water as hot 
as it can be borne. The practice of applying leeches, when 
the sprained joint is much swollen, is only attended with 

(*) Die altgcmelne chirugisache Fatbnlogie unil Tberapie vou 1). Tbeodor 

Billroth, achte auHagtt. bErliu : Uru ; p. ^67. 
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I, paai Mid>Se age, who had been thzowu violeDtly 
I cot of his phatoo gainst a wall He was a stont man. 
The left aboolder was immensely enlaz^ged ; the swelling 
•ziesdtDg ant the bac^ and chest, and to the root of the 
■eok. Nabnally imtable, he now could not bear to be 
looehed. An anssthctie was useless foe diagnostic purposes, 
because no moTemeDt, even though painless, could be 
practised without fear of adding to subcutaneous mischief. 
I thickly padded the chest, back, and arm with layers of 
gauze and cotton wool, and applied a compressing bandage, 
over interlacing strips of moistened dextrined millboard, 
fixing the elbow to the side, with the palm of the hand 
against the chest. Opium administered. 

Next morning the Hwelliug had so much subsided, that 
the apparatutit was comparatively loose, I re-bandaged with 
tirinoi' pressure, aud returned home, leaving our patient in 
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comfort. Our colleagues in attendance did not disturb tlie 
parts for some weeks. Swelling had then vanished, and 
the shoulder was comparati\-ely stiff, but, with exercise, its 
use was completely regained. That caae recovered 
undiagnoBed; a result which I very much prefer to a less 
fortunate issue and a correct diagnosis. It was possible 
that my friend liad suffered a fracture of the clavicle, of the 
anatomical neck of the humerus, or of the ribs ; or the joints 
might be simply sprained, and the soft parts bruised. 
The ti-eatiuent was good for all those conilitions ; and no 
better could have been done, had we possessed exact 
evidence of the lesion ; while we ran the risk of doing a 
gi-eat deal of harm, in the endeavour to define it. 

I am about to read you an abstract of notes of a case of 
very rare interest, because the same pei'son presented severe 
sprain and fracture of conesponding limbs, and illustrated 
the comparative value of different methods of treatment. 

Case XXII. — Severe sprain of left foot. Fracture of 
right oacalciB. — Great swelling of hoUt, feet — Comparative 
experiment of effectt of compreaaion and evaporating 
lotion. 

Ellen McGauley, admitted Nov. 26th, 1860, just after 
falling a considerable height on her feet, from a window 
which she was cleaning. Both feet were much swollen 
from extravasation of blood, and the patient was unable to 
stand ; she complained of severe pain at the lower part of 
the back. Perfect rest enjoined, and evaporating lotion to 
be applied constantly to both feet. 

1st December. — I first saw the patient. Both feet about 
equally swollen, — the outline of malleoli quite obliterated. 
Skin deeply mottled as from extravasation of 
Temperature normal, and sensation unimpaired. 
complains of great pain in lower lumbar region. On uiunipu- 
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latioa I find distinct fi'acture across the middle of the right 
calciti, without displacement. Applied pasteboard apparal 
immediately, as far as the knee. No fracture in the 
swollen anil severely sprained left foot, to which the 
application of evaporating lotion continued. 

3rd December. — Right foot has been much the easiest 
the apparatus comparatively loose. On opening it. the 
swelling is found to have completely subsided ; the outl 
of the right ankle (fractured side) is now perfect, whei 
the swelling of the left one (sprained) b undiminislied. 

6th December. — Right foot quite easy : apparatus refitted 
to tile shrunken member. The swelling of the left foot 
still unabated. 

This patient remained in hospital many weeks, suffering 
from the effects of spinal concussion. The union of the 
right OS calcis was perfect ; ami although botli feet 
eventually regained their shape and function, it was only 
by very slow degrees that the swelling of the sprained fool 
diuiiuished. 

In this instance, we had to deal with two feet greatly 
equally swollen ; they ha<l both been injured at the 
time, and by a similar cause, — a fall from a height, the 
weight of the body being about equally distributed on the 
two sides. The only appreciable difference between the two 
extremities, was the additional injury which the right one 
had sustained, in transverse fiactrnv of the heel-bone. An 
evaporating lotion was continuously applied to the left fi 
whereas I immobilized and compressed the right one. 
result was unmistakable ; the application of pressure 
attended with rapid relief of pain anil subsidence of 
swelling, so that the right foot, notwithstanding the 
fracture of the oa calcis, had regained its normal outline 
and was perfectly easy, while the left one continued 
painful and swollen, without sensible abatement, for manj;: 
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days, though only sprained. The result proved the 
correctness of the popular dictum, that a sprain is often 
worse than a broken bone. The treatment turned theacale, 
in favour of what was anatomically the major injury. 

Case XXIIL — Severe bruising and sprain, of ankle. 
Hot fomentatione ; increase of pain and swelling. — 
ImmcAUization and compression, attended with immediate 
relief. 

This patient, J. M , a builder's foreman, came in to 

consult me from the country, the 20th of December. The 
day previously, while working on a scaffold, he was knocked 
down by a falling mas-s of brickwork, severely bruising the 
right ankle. The boot was removed with difficulty, and 
the joint was at once found to be a great deal swollen, and 
excessively painful on the slightest niovenient. He was 
removed home, and hot fomentatioas applied all through 
the night. The pain became more intenae, and the swelling 
increased; sleep was impossible. AVTien I saw the case, 
about twenty hours after the accident, the swelling of the 
lower part of the leg was so great that it was impo.ssiblc to 
fisy if there were any fracture. Measurement round the 
point of the heel and ankle proved the injured side to be 
two inches more in circumforonce than the sound one. I 
covered tlie foot and lower half of the leg with cotton wool. 
On each «de of the ankle I placed strips of moistened 
millboard, as represented in the annexed figure. This 
diagonal arrangement, on the principle of a carpenter's 
brace, gives gi-eat strength, and is applicable to any of the 
large joints, with trifiing modifications of detail. As one 
strip is laid on, the compre3.sing spiral bandage passes 
round two or three times, and moulds it into position ; then 
another strip and more spiral bandage ; so that when the 
application is complete, we have a kind of millboard and 
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banrlage lattice-work, 
which cannot slip, and- 
with the subjacent cotton 
woo!, makes a veiy firm 
and cla.stic mould After 
adding two outflidc strips 
of dry paste-boai-d, the 
man was removed, in 
comparative comfort, into 
tlie vehicle which had 
brought him in great 
pain. On returning 
liome, lie stated that he 
was soon easy and fell 
asleep. I did not touch 
the limb until the foiu-th 
day, when the looseness 
of the bandages denoted 



the gi"eat subsidence of swelling. On reuio%'ing the apparatoSi 
deeply mottled bruising, quite purple at the biick, extendad J 
from the roots of the toes up neai'ly to the knee. The out- 
line of the ankle was now quite distinct, and there was 
Bcarcely any pain. I ^ain covered with cotton-wool, and 
firmly re-bandagijd the splints which had just pre\'iou3]y been 
re-moistened, so an to ensure their accui-ate fit under thtt \ 
moulding pressure. At the expiration of a week I moved 
the joint, and the man was able to inspect building 
operations ; he has suffered nothing since. 

Great as the importance is of rest in the early treatmei^ 1 
of sprains, it must not be carried too far. To quote John i 
Hunter, (•) " Sprains often remain very painful after the 
" original symptoms have been removed ; this pain is often. J 
"removed by giving the part motion." Motion is thai 
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healthy Function of joints, and if too long denieil them, a 
pathological state is the result,(*) As soon as the swelling 
and acute pain of a sprained joint have well begun to 
subside, some movement should be commenced, — gradually 
at first, and then steadilj increased. Alternate hot and 
cold douching, followed by friction, is of the greatest sen-ice 
in restoring natural function, by making the joints supple, 
and strengthening the muscles. Tlie use of an oleaginous 
substance prevents the skin being irritated by friction, and 
that is the probable value of the popular lubricant — neat's 
foot oil ; glycerine answers the same purpose, and so does 
oil of sweet ahaonds, to either of which a few drops of oil 
of cinnamon may be added, with increased probability of 
the friction injunctions being obeyed. The application 
should not be used lightly with the tips of the fingers, but 
with the palms of the hands, and decided pressure. 

If the joint continue stiff, it may be necessary to employ 
veiy considerable force to break down adhesions, which can 
often be heard to crack very distinctly. A stiff joint so 
manipulated frequently regains healthy movement with 
remarkable rapidity. But it is important to pay attention 
to the sequences of long disablement of a joint. They 
often acquire so much importance, that if attention be 
concentrated exclusively on the joint originally injured, 
comparative failure will be the rcHult. WTien months 
after a severe sprain of the wrist, the injured joint is stiff 
and painful, the fingers, elbow, and shoulder joints are also 
rigid fiBm disuse. As the result of the same cause, the 
whole muscular system of the limb, including the shoulder, 
may be wasted. Under such circumstances all the joints of 
the extremity require forcible flexion and extension, and the 
general nutrition needs stimulation, by douching and friction, 

(•) Lectarm i>n Orthopmlic Sargary uid DiBeaaeB of the Juintp, by Lewii 
A- Snjre. Loodan ; ChurchiU ; p. 12. 
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The nemos and BOtritive excitation .of electricity 
tDBT, in extmae casts, be reacted to vitti great benefit. 
How rnnA fcare to applji in ctackiug a stiffened joint, is 
a poutt vhidt odIj experience can teach ; but it is most 
lemaikabW bov mod is soraetimes required, and may be 
osml vith perfect safety, espedallj if teootomv be previously 
resorted ti\ as it sbooM be vbeu tendiuous contraction is 
W17 marked. 

Cask XK3X,—ForeibU extension of stiff kriet after 
ienctomg. ImmMlitjf in plaster of Paris. Perft 
twopery. 

In consultation with Mr. E P. Tomer, I was requested 
vi»it a delicate youth, aged 15, whose left knee had been 
immov'ahle for mauy months after injury. The leg was at 
a right angle with the thigh, and the head of the tibia 
slightly displaced Wckwards. The joint could not be moved 
in any direction. Two liiys afterwards, while the patient 
was umtcr ether, I atiempled forcible extension, with the 
only effect, at first, of making very tight all the tendinous 
structnres about the joint. With a tenotome I successively 
divided all the hamstrings, including the ilio-tibial band, 
and, with the assistance of Sir. Turner, and my then dresser, 
Blr. Cocks Johnston, straightened the limb. To judge from 
the force employed, and from the successive loud cracks, the 
adhesions must have been in some part bony. The joint 
was wrapped in cotton-wtiol, and a plaster of Paris case 
applied. I did not interfere nntil the tenth day, when we 
found the wounds all healed, and the straightened knee cool 
and painless. 

This plan of treatment, with the occasional addition of 
section of the rectus femoris, is one which I have repeatedly 
adopted in similar cases, since I first saw it practised at 
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\aples, in 1852, hy my diwtinguished friend Senator Professor 
Palasciano.(*) 

The term passive motioDj as applied to gtiff joints, is very 
misleading. It very often needs to be powerfully active j 
bat it must always be steady, and not by jerks. In 
detenniniDg when it is safe to extend forcibly a stiff 
joint, bear in mind the rule laid down by Sir James Paget, 
for the treatment of old sprains, " Take the temperature of 
the part for your guidance. If the part he always over- 
warm, keep it quiet ; if it be generally cold, or cool, it needs, 
and will bear, exercise. (§) 

CiSE XXV.^Injwry to left shoulder. Loss of pmver 
after protracted imiiiobillty. Forcible extetisio^i and 
Toiaiion. Complete recovery. 

An Ayrshire farmer, of very powerful build, consulted me 
for loss of power of his left arm. He could not move the 
elbow more than two inches from the side, and informed me 
that four months previously he had broken the left eollar 
bone, and severely sprained the corresponding shoulder. 
Absolute rest had been enjoined until within the last few 
weeks; when, permission having been given him to move 
the limb, he discovered that he could not do bo, as the 
shoulder was " set." 

The iiatient having uncovered the upper part of his body, 
I directed him to sit down, so that I might have more purchase 
in raising the arm from the side; I then grasped it with my two 

(■) Memarit fit Ouerraiioni di CiiTurr/ia praliea tu!U Anchiluii del Dr. ¥. 
FbIucuoo. Uo ToloQie uon dieci figure incice id nme. Napoll, SUbilimento 
Tipognficu di G. Gioj&. Sea ftlso Rnpporto aul MEtodn dl Ciira delle 
AnehUoai del Qinocchio del Duttor PaloBcioao fatCu da unn CoDimiiiBicine dell' 
AoeademUi Medico-ChinugicA di N>poli, lUndicvnto lUW Aecaiiania, torn v. 
Febbnjo, IS51. 

Lcwu A. Sajre, op cit, p. 404. 

\S) Clinical LbcIutbi and E«ays, by Sir Jamei Paset. Second edition 
" " 187S. Pagaltl, 
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hands, just above the elbow, while I fixed the scapula by 
placing my bent knee on the top of the shoulder. By 
gradual, but considerable force, the adhesions were audibly 
cracked, as the arm was moved in every direction. After a 
short rest, the patient was able to dress himself, and put on 
a heavy great coat unaided, a task which he had been 
unable to accomplish since his accident. 

The case is only a type of many I have met with in 
hospital and private practice, and I have invariably found 
the treatment of the chronic cold cases most satisfactory. 

In the frequent cases of sprained joints, especially of the 
knee, which occur at football, there is great risk of the same 
joint being repeatedly injm*ed ; not a matter of unfortunate 
coincidence as some persons imagine, but the natural result of 
the joint once enfeebled by injury, being the one most likely 
to give way in a struggle. Under such circumstances there is 
no alternative but to interdict the game ; and strengfthen the 
joint and muscles by douching, friction, and moderate 
exercise. When some support to the joint is necessary, a 
Churton*s bandage, spirally applied, or an india-rubber 
bandage, is very preferable to a knee-cap ; because capable of 
being reapplied smoothly and accurately, with just the degree 
of support that is needed and comfortable from time to time. 

Sprains of the vertebral column are a most important 
class of injury. In their treatment rest is the sheet- 
anchor in the early stages ; friction, douching, and electricity 
in the later ones. In no painful cases is relief by immobility 
more rapid and decided than after sprains of the back. After 
well padding it, intersecting strips of millboard, or a plaster 
of Paris case, can be so applied as almost absolutely to 
immobilize the trunk. In minor cases of spinal and joint 
injury, sufficient support can be given by adhesive plaster, 
as originally recommended by Baynton,(*) and more recently 

(*) Descriptive account of a new method of Treating old Ulcers of the Legs, 
by Thomas Baynton, surgeon, of Bristol. The second edition. Bristol : 1799, 
p. 46, 
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by Peter Hoo<l.(') Paraffine bandages first introduced by 
L&w&on Tail, and much used by Mace\reii, are elegant and 
effective applications for a sprained wrist, or for strains of 
the fore -arm muscles, not very un frequent in young 
persons playing tennis. India-rubber bandages are also 
■very useful for the same purpose. Writing on sprains, 
1846, Listen (t) recommended, after the subsidence 
of swelling, " gentle friction, and the support of an 
elastic bandage {those of caoutehoiic answer admirably) 
applied over a thin stocking." Dr. Martin, of Boston, U.S.A., 
has given a great and beneficial impetus to the practice of 
compression, by his india-rubber bandages. 

Although it is only to chronic and cold sprains that I 
a disposed to recommend forcible movement, experience 
has satisfied me that compression act.4 with equal 
advantage, when the products of extravasation after 
sprains have undergone change through infiammatory 
action. 

Case XSVI. — Severe aiihh fprain. Imfiammaiion of 
joint. Proposed incisioTi. Rapid improvement after 
immohilizaixon and eompreaaion. 

Here are the notes of a case in point, in which I was 
consulted by my colleague, Mr. John Clay. His patient, an 
elderly gentleman, recently sjirained his right ankle in going 
over a ploughed field. As he bad a policy in one of the 
accidental insurance companies, its medical ofiicer saw the 
he advised an incision, for the purpose of giving vent 
to matter which he thought had formed in the centre of the 
fvelling. In this advice he was sustained by a hospital 
surgeon of great experience, who was additionally called in 



(•) On the Treatment of Sprained Ankle, by P. Huod, iiurgeon. LondoE 
(+1 PnwHciil Surgery, Fi.nrth edition ; p. 109. 
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on behalf of the company. Mr, Clay, disBenting, invited nay 
attendance. I found the right ankle hot, and exquisitely 
painful. It was so much swollen, that ita circumference 
over the heel exceeded that of the corresponding Eound 
joint, by nearly an inch and a half. The skin on the outer 
eide of the ankle was especially hot, red, tense, and shining ; 
palpation in this situation communicated a feeling of 
elasticity closely simnlating, but not amounting to, 
fluctuation. With Mr. Clay's concurrence and assistance, I 
enveloped the limb from the toes to the knee in fine cotton- 
wool, applied well-moulded pasteboard splints on each aide, 
and bandaged with methodically uniform compreasion. A 
second consultation was held in the courte of three days, 
when I found the patient very much easier. He had had 
good nights' rest, had been able to torn over in bed, and 
could bear the limb lifted and put down again without pain. 
On o]~ening the apparatus in front, I found the swelling had 
considerably decreased ; the previously red skin was 
yellowish and shrivelled, like the skin of a late russet apple ; 
not looking, as at my first visit, like tlfe red shining skin of 
a prime Blenheim. That shrivelled look is always a good 
sign, because a sure indication of lessened irritation and 
swelling, and of progressive interstitial consolidation and 
repair. I re-adjusted the apparatus with firmer pressure. 

Three days later more slirinking was met by fresh paring 
of the edges of the apparatus, and still firmer bandaging. 
At a consultation held a fortnight after the first, the patient 
was perfectly easy. No one thought any more about 
puncturing in search of matter. The insurance company 
compromite by paying down a substantial sum of money. 
I substituted for the pasteboard apparatus, strapping 
the joint with emplastrum elemi spread on le.ither ; a 
Churton's bandage being applied over it with smooth 
firmness. When I last saw the jiatieut with Mr. Clay, he 
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was walking about his garden with a stick ; the plaster had 
been very properly removed, and the swelling had subsided, 
the only difficulty to locomotion being stiffnees of the joint. 
I cracked the adhesions by using the requisite amount of 
well-applied force, and we concurred in advising free use of 
the joint. In a note which I received from my colleague 
seven weeks after our first consultation, he wrote : *' Our 
patient is progressing very satisfactorily ; be cornea to 
business every day, walks about a good deal, and does not 
require surgical supervision." 

In considering the relative value of the therapeutic 
agencies in this case, full weight must be given to the 
.perfect rest in which the joint was placed ; but exiierience 
proves that rest, without methodical compression, would 
have been only imperfectly and slowly successful, in allaying 
the inflammatory action, and removing its products. 
Besides acting as the most powerful promoter of abeorption, 
smooth circular compression ensures repose, by preventing 
mnscular spasm, which, once excited, is an active cause of 
constitutional disturbance, and often the first link in a series 
of local troubles — disturbed union, hEemorrhage, nervous 
irritation, suppuration and its sequels. 

Confirmatory therapeutic evidence is supplied by 

Case XXVII. — .Bvuhe of leg. Cooling lotio-na* 
Increasivg swelling. Poultices. Proposid incision. 
Uapid recovery under daalio compression and suspension. 

Only the other day I waB asked to see this case in 
consultation. A gentleman had bruised the front of his leg 
against the step of his carriage. The part injured was not 
the shin, as is usual, but the muscles outside it. Cooling 
lotions had been applied for two or three days : but, 
Bwelling and heat increasing, poultices were substituted, and 
an incision for the evacuation of matter was contemplated, 
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when I was enlled in. I found (lie part much twolUn, 
and tender, and have no doubt that an opening would h 
given exit to pus. But the patient being very averse 
the knife, I consented to endeavour to avert it, wliile statinj 
clearly that the suigeon was justified in lecommending 
With his assistance I raised the limb vertically, pad<led 
and bandaged it, over interlacing strips of wet dextrini 
millboard from the toes to the knee. The patient wj 
ordered to remain in bed with his leg in a swing, which 
all siniilai' cases jjives gi'eat relief. In a few hours, t 
bandaging and millboard lattice-work were comparative!; 
loose. Every twelve hours an outside bandage w 
applied with equable pressure, until at the end of fort 
eight hours tlie limb vma exposed ; we then found 
pale, cool, shrunken, and painless. 

The treatment by rest, position, and pressure, was oi 
adopted tentatively. It proved successful, but it might 
have failed. Had it done so, nothing would have been lost, 
find the knife resorted to. Under analogous circumstanct 
the issue of the physiological treatment is determim 
almost immediately. The first test is pain, which is absent 
steadily decreasing when rest, position, and pressure 
winning. With decrease of pain tension diminishes, 
compressive apparatus relaxes. Then re-bandage from time 
"to time, BO as to keep up the equable pressure on the 
Bhrinking limb. In due time expose it, and you will find 
' it, as in our case, pale, cool, shrunken, and painless, ani 
ready for commencing movement 

When the local issue is loss favourable, the constitutu 
presents consequential effects, and the sprained joint 
inflaming influences any prevailing diathesis, be 
rheumatic, gouty, or scrofulous. Constitutional and local 
treatment must then go hand in hand. The title to John 
Abernetliy's classical monograph, " Surgical Observations 
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on the Constitutional Origin and Treatment of Local 
Diseases/' (*) embodied a great truth ; but it is no less to be 
borne in mind, as John Scott (f) demonstrated, that the 
reverse of Abemethy's proposition is also true, — ^that local 
diseases are potent causes of constitutional derangements. 
Everyday surgical practice proves the intimate relation of 
articular disea<«es and constitutional states, and as the 
origin of the former is largely traumatic, the cure of sprains 
becomes of the utmost constitutional importance. 

{*) Seventh Ed. : London, 1824. 

(t) "Surgical ObaervationB on the Treatment of Chronic Inflammation 

• • • and Diaeaaes of the JoiniB." London, 1828. 



LECTURE IV. 

The essentials oftreataient in fi-adares of tlie limbs. — H 
Care and difficulty in d'laynoeia. — ImmtdiaU 1 
redaction and immobilisation.— Physiological repair I 
of fractiira. — Physico-vltal causes of displacement 

Gentlemen, 

Their close analogies conceded, fracCures | 
differ from wounds in that the latter, being visible, rarely J 
present diagnostic difficulties, which are frequent and J 
important in the former. In the majority of casea I 
preternatural mobility, loss of power, pain, and gratia 
leave no doubt that a bone is broken ; in others, th^ 
diagnosis is one of extreme difficulty, e.g., after injui 
to the shoulder or hip in a stout person, especially if t 
patient be the subject of chronic articular rhoumatiam or goutul 

In case of doubt, be alow in pronouncing a negative; aodv 
give an aniesthetic as a preliminary to thorougW 
examination. In circumstances of unusual difficulty, seekj 
the benefit of another opinion, in the patient's interest andj 
in your own. In the popular estimation, nothing is e 
than to determine if a bone bs broken or not. Qreati 
blame may attach to an error, which more than ordinary " 
skill and experience may, sometimes, be powerless to avoid. 
When it falls to youi- lot to be called in to decide a doubtful 
diagnosis of fracture, be very considerate of the difficultiei 
of othei-s, and not over-confident of your own opinion. 

Do not rest satisfied with examining the injured limb^ 
but compare closely correspanding anatomical points 0»l 
bath side^ of tho body. Measurements should always fc 
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taken most accurately and from various points ; in the 
lower limb, for instance, it is not enough, in douhtful casos, 
to measure from Uie antero-superior spine of the ilium to 
the lower end of the inner malleolus ; the distance from 
the former point to the upper edge of the gi-eat trochanter, 
to the upper horder of the patella, and to the lower edge 
of the outer malleolus, should also be accurately noted. 
Though length measurements are the most generally 
important, those of circumference often afford material 
diagnostic aid. The comparative muscular condition of 
corresponding limbs is a material point for observation. A 
leg or arm wasted from previous injury or disease, may 
measure considerably less than its sound fellow, without 
fracture. The crackling of buratB and tendinous sheaths 
which have suffered From old inflammation, is sometimes 
almost indistinguishable from bone grating under muscular 
masses, particularly at the shoulder and hip joints ; and the 
muscles may lose all power after a blow, thougli it leave the 
bony framework of the limb intact. 

Fain, especially when accurately localized, is a diagnostic 
of great value in the majority of cases, but most deceptive 
in others. I have found fracture of the humerus in a man 
who suffered no pain whatever, and was very much surprised 
when told that his arm was broken. On the other hand 
pain, after mere bruising is often intense. 

Be careful of committing yourselves. In treatment err, if 
at all, on the aide of safety, by adopting extreme precautions ; 
and reserve your opinion, in doubtful ca.se a, until the 
development of symptoms increases the probabilities of a 
correct diagnosis. The rule is a good one, that dislocations 
are characterized by preternatural fixity, and fractures by 
excessive mobility, under manipulation ; but I have known 
very experienced surgeons differ on a diagnosis between 
dislocation and fracture, — conditions which not very 



unfrequently co-exist. Given an ordinary case of fracture 
of a long bone, scarcely any question in surgical practice 
presents less diagnostic difficulty. Nothing, on the other 
hand, is more difficult to determine, than the nature and 
extent of injury which a bone may have sustained, and 
the diagnosis is aouietimes iinpo.ssible. {*) 

Once it has been determined that a bono is broken, "it ia 
demonati'atively true that it cannot be too soon put to 
rights." (t) This principle of immediate reduction was 
re-affirmed and developed by Robert Liston in such apt 
words, that I make no apology for commending them to 
your recollection, as an authoritative statement of sound 
surgery, worthy of constant adoption in practice. 

*' In the treatment of fracture as in solution of 
continuity in the soft parts, great advantage is gained by 
placing the disjoined parts as nearly in their original 
position as possible, retaining them so, and allowing of no 

jnotion. In all fractures, whether simple or 

compound, comminuted or complicated, if an attempt is to 
be made to save the limb, let rediiotion be immediate ; 
co-aptation and retention of the separated parts cannot be 
made too aoon." (5) In another and more recent work, Mr. 



(') " CoosUnt ia tbejr occurrriucj, and otten extremely difficult of di^noai* 
»nd raatusamont, fractursj ffequently iavoWj ooosuqutnoaB hardly lea* lerioli* 
•ad dUutrouK (a ths aurgeoQ thikQ to tho patient himwIE. If I Were oUed 
Upon to taitifj uadur oath whit b.-itnoh u[ tacgery I regirdcd as the oioit 
trying and diffi:ult to prai^tisj suouLuijCuIly and creditablj', I ahould an- 
haiitaCJngty Kuert thnt it iru that whtoli reUtes t(i the preseat subject, and t 
a'a ijuiti) sura that every HDtighteael prastitionar would concur with na in 
the jiitlicj of tbIaupLniiin. I c;rtaiuly knotr none which requiroi a mnre 
thorough koowledga oC topographical anatomy, a nicer leEue of diBCrimiaatioii, 
a calmer judgmeat, a mure enlarged experieaoe, or a greater share of vigilaooe 
Mid atteation ; in a worj uona which requires a higher combioation of surgical 
tact and power." A System of Surgery, by Samuel D. Grjns. Philadelphia: 
18S9. VoLII,p. 97. 

(+) Pott's Chirurgical Worki. Ed. 1 783. Vol. 1,, p, 304. 

U> Listou ; KlemeuU of Surgerj. :t.ui tidit 1840. P. SS7. 
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Liston taught : " The object of the surgeoii in the 
treatmeDt ot all fractures must be to obviate pain and 
suffering, to put the parts in the most favourable condition 
for being repaired, and to preserve the limb of its normal 
shape and length. All these indications are fulfilled by the 
same means, viz., iristant co-apUttion, and retention of Uie 
broken ends in the moat perfect possible apposition. The 
earlier the means are adopted, the greater and more 
immediate will be the patient's relief from suffering, and 
the less the surgeon's anxiety and labour." (*) 

The principles of treatment, thus expounded by Mr. 
Liston, are identically those taught in these Lectures ; — 
instant reduction, perfect co-aptation, and retention so as to 
allow of no motion. 

In illustration let us examine a case of fractured arm 
bone. 



Case XXVIII. — Ti-ansverse fracture of the kumerua, 
without displacement. — Immobilized immediately in a 
pasteboard apparatus. — Jiecovery witliout pain or 
thickeniny. 

A. M., aged fifty, falling from some housemaids' steps 
I' on to her right side, complained of great pain in the 
[ corresponding arm, and of inability to move it. I saw the 
e within half an hour. The skin wa.s uninjured, but on 
I grasping the upper and lower parts of the arm, preternatural 
' mobihty and grating were very perceptible in the middle 
[ ot the humerus, — it was broken directly across. No 
I displacement, no shortening. 

After surrounding the whole limb with cotton-wool pads, 
I I immobilized with softened millboard splints and evenly- 
compressing bandage, Irom the tips of tlie lingers to the 

n Fndkal SuTBei7. 1th Edit. Loadon, 1S16. P. 6^. 
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ehoulder ; the hand in a semi -prone poaition ; the elbow afc 
right angle, and efficiently aupportcd in an arm sling. 

Tlie patient swffLTed no pain, and the arm was only 
looked at twice, when it was found to he in perfect 
condition. Union of the fragments was so direct, that 
there was no thickening, and the seat of injury was almost 
imperceptible at the end of two months, when the patient 
had regained the perfect use of the limb. 

Very different woa the state of things with the patii 
whose history I am about to condense. 



Case XXIX. — Fracture of Vie thigh bone. — Deferred 
rtduetion. — Imperfect co-aptation. — Over-lapping of 
fragments. — Two incfiea akortenitig. — Redundant calliu 
and great swelling. Extended and immobilized the tweniy-A 
fourth day. — Perfect recovery withoul sJiortening. 

W. C, set 21, a carpenter from the countiy, admitted 
into Ward I, under my care, with fracture of the right 
thigli bone at the junction of the lower and middle third. 
The bone had been broken three weeks and three days 
before admission. Pai-ts of the limb had never 
bandaged, and the short wooden splints, applied at 
had been removed about twelve times. 

I found an immense amount of callua thrown out round 
the broken ends of the femur, which overlapped each other 
and were movable. The lower fragment wa,s di'awn up 
beyond, and to the outer side of, the upper. The limb was 
80 much swollen, as to be nearly a quarter as large ageJn as 
the other, and it was two inches shorter. 

The patient was placed under chlorofonu ; one atisistaot, 
grasping the foot with both hands, gradually extended, 
while another exerted traction, in the opposite direction, 
with a jack-towel in the forlc Manipulating the seat of 
injury with both hands, I succeeded in moulding the 
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fragments into good poaition, then paddoil with cotton wool, 
and immobilized the whole limb with millboard splints, from 
the toes to the iliac crest, and starched the outside of the 
compressing bandage. The limbs were left of equal length. 

The apparatus was cut up in three days, when an inch 
required to be taken out before rc-adjustment, to 
compensate for the great reduction in swelling. Its still 
further decrease required two other re-adjustments, within 
the next week. Altogether tive and a half inches of the 
apparatus required to be cut out to tit the shi-iinken limb, 
which was then finally immobilized. At the end of two 
months the fragments were solidly united, much of the 
thickening round the ends of the bones had been absorbed, 
and the two lower limbs were of exactly the same length. 

What was the cause of the redundant callus in this 
case ? Why was there none in the preceding one ? By 
what physiological process was this result brought about ? 
The reply involves solution of the very interesting 
question — By what physiological process is a broken bone 
repwred? 

As the whole question of compound fractures is deferred 
for the present, it i.s only with the repair of simple fracture 
that we have now to deal 

According to the doctrine of Duhamel (*) and 
Dnpuytren, (f) which long dominated the schools, and is still 
extensively beheved in, fractures are repaired by two 
successive calli, the provisional, and the definitive 
callus. The foi-mer (the tumour of the callus) is 
a kind of ferrule surrounding and binding together the 
broken ends ; its formation occupies between thirty and 

(*) In Uutoire et M6moim de rAoAd^mia dei Sciencea, 1739-13. 
(tl De la Formation da Cal, Letann Oralea, VuL II, p. 47 et Kq. — Etptw^ 
de 1* Doctrine de M. Depujtren aur le aal aveo dea ObservKtioOB h I'al>]>ui, par 
itKiQ. — /uiTxiI (/mnnttda Scienca M4itieuUi, VoL xx. 
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forty days from the date of injury, while the deposition of 
the definitive callus, directly between Uie broken surfaces, 
is not complete for eight, ten, or twelve months. 

Thia doctrine, based upon experimental fractures in 
brutes, which cannot be immobilized during the process of 
repair, was suppoi-ted by the results of faulty practice in 
human surgerj-. It has been productive of incalculable 
mischief, by teaching the surgeons of successive 
generations to regard, and to aim at attaining, as a healthy 
cordition, essential to the repair of every fracture, that 
which is exceptional and abnormal. 

Modem researches (•) have demonstrated that fractures 
in man often unite by direct deposit between the broken 
surfaces ; aud that when provisional callus does occur, it is 
owing to extensive injury to the soft parts, at the time of 
the accident, or to subsequent irritation by the 
fragments, when not kept perfectly at rest. In fact, the 
treatment of a fracture is perfect, in proportion as the 
thickening at the seat of injury is slight. 

It is especially noteworthy that between the epochs of 
Duhamel and Dupuj-trcn, Percivall Pott wrote ; and that 
on this important subject — the union of fractures — ^he 
perceived and expounded the truth so clearly, that he 
forestalled the researches of Stanley and Paget, his 
successors in the great Hospital rendered glorious in the 
annals of our art by their common labours. Yet did 
Dupnytren's false analogj% of the provisional and definitive 
callus in man and animals, eclipse Pott's sound 
interpretation of the proce.s,s of bone-repair ; just as the 
latter'a ingenious, but defective, reasoning on the flexed 



(•| FBl»ch die Heilung der KnochenbrOclie per prinuiD intentiunem. Mit 
C TaC. Heidelburg, 1S57. Sumlty.—X Treatise an Digeastsa o[ the Bonea. 
London, 18i». Fagrt.—lMciarvs on (iui^cal fathology, reTued and edited 
b; W. Turner. London, 1SS3. F. 179, et tf<\. Lectures un Surgery, b; 
Jamea Spenee. Ediaburgb : 1382. VoL I, p. \U, 
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osition, obscured the truth of his teaching on immediate 
eduction, and on the length of splints. 
On the repair of fractiires, and on the causes of 
ednndant calhis, Percivall Potts writing is as sound now 
B on tlie day it was penncfl, more than a century ago. 
' That this callus or imiting medium does oftentimes 
reate tumefaction or defonnity, or even laniene.ss. is true ; 
rat the fault in these cases does not lie in the mere 
edundance of such jnice : it is derived from the nature of 
ihe fracture, from the inequality of it when set. and from 
inapt position of the broken ends with regard to each 
other; nor is sui^ery or the surgeon any otherwise 
blameahle in this case, than as it was or was not originally 
their power to have placed them better. It is the 
Ijnequality of the fracture which makes both the real 
and apparent redundance of callus, and the tumefaction in 
the place of union. When a bone has been broken 
transversely, or nearly so, and its inequalities are therefore 
neither many nor great, when such broken parla have been 
happily and propeTfy co-aplated, and proper methods have 
been used to keep them constantly and steadily in suck 
Mate of co-aptation, the divided parts unite by ifte 
intervention of the circulating juice.just as the softer parts 
do, allowing a different space of time for different texture 
And consistence. When the union of a broken bone under 
Mich circumstances has bi-en procured, the place where such 
Vnion has been made will be very little perceptible, it will 
no deformity, nor will it occasion any inconvenience 
It will indeed be discoverable, like a cicatrix of a wound in 
ft softer part ; but there will be no redundance of callus... 

But when a bone has been broken very obliquely, 

vr very unequally, when the parts of a fracture are so 
tircuinstanced aa not to admit of exact co-aptation, when 
such exact co-aptation as the fracture perhaps would have 



admitted has not been judidouslj made, when from 
nnmanageableness, isadvertence, or spasm, Uie proper 
position of the limb haa not been attended to or preserved, 
in all such cases there most be considerable inequality of 
surface ; there must be risings on one side, and depressions 
on another ; and in such cases the juices circulating thi-ougb 
the bone, cannot accomplish the union in the same quantity, 
the same time, or in the same manner. The broken parts 
not being appUed exactly to each other, there cannot be the 
same aptitude to unite ; and according to the greater or 
leaser degree of exactitude in the co-aptation will the 
inconvenitnce and the deformity be." (*} 

This comparison, instituted by Pott, between the direct 
consolidation of simple fractures, and the healing of wounds 
of the soft parts, the stress he laid on the necessity of 
effecting and maintaining accurate co-aptation, and his 
reference of redundant callus to mobility of the fragments, 
either from the nature of the fracture, from spasm, or from 
inattention on the jwirt of the sui^eon, is the sum and 
substance of the results of modem researches, It is likewise 
a confirmation of our proimsition, that when a fracture has 
been reduced, immohilizalion is the principle which should 
guide the treatment, the result of which will be perfect in 
proportion as that principle is adhered ta 

This ia well illustrated by the two cases brought before 
you at the commencement of this lecture. In the fracture 
of the humerus, in which the fragments were not displaced, and 
were immediately immobilized in an accurately fitting mould, 
union was direct, without irritation, and without thickening. 
On the contrary, a large amount of ossific deposit, provisional 
callus ao-called, was thrown out around the displaced 
fragments of the broken femur, which were not adjusted 
and immobilized until twenty four days after the injury. 
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Here are notes of two other cases of fracture, illustrating 
direct union of the fragments after immediate reduction 
and immobilization. 

Case XSX. — Fracture of tibia with inversion. — /mmo- 
bilisalion. — Oui of bed the third day. — Perfect recovery. 

Mary Birch, fet. 9 years, admitted October 12th, having 
broken right leg in falling down -itairs. Fracture sliglitly 
oblique, through the tibia, in the small of the leg. No 
shortening, but decided inversion of the foot. PaateboanI 
apparatus applied to the middle of the thigh. After 
which, dry pasteboard splint fixed along the outer side. 

October loth. — Apparatus opened in front, and re- 
adjusted on finding parts in excellent condition. The Umb 
can be lifteil, and the child moved, without causing any 
pain. 

The patient was discharged within a week, I saw her 
about six weeks afterward.-*, completely recovered, without 
»ny appreciable thickening of the bone, 

CJlSS. XXXT.— Oblique Fracture of femur ; half-inch 
ahortenivg. — Immediate reduction and immoMlization. — 
Bed left the fourth day. — Perfect recovery. 

Joseph Sable, let. 7 years, admitted October 8th, having 
broken the right tliigh-bone in jumping from a height. 
Direction of fracture, slightly oblique. Seat, junction of 
middle and lower third ; shortening to half an inch. No 
abi-asion, no swelling. Immciliate reduction, and application 
of pasteboard apparatus so as to fix the entire limb, from 
the crest of the ilium to the foot. Dry pasteboard splints 
fixed to tlie front and back of the thigh until the 12th, 
when the apparatus was cut up in the middle line in 
front, and re-closcd on finding parts in excellent condition. 
An a<Iditional pasteboard splint fitted on the inner side to 



below the knee. B<^ perfectJy free from pain, even when 
the limb, ralseii from the bed by the foot, is allowed to 
drop snddenlr. Able to turn round and sit up with perfee 



The 16th October, eight days a(V^r admission, I exhibit^ 
the boy at the Midland Medical Society. He 
discharged next day, and made a perfect recovery, wtthof 
the slightest shortening. 

To give effect to tlie cardinal principles of immei 
reduction, and of aceurate and immovable co-aptation of tl 
fragment? of a broken bone, it is important that jou sbou] 
have a clear idea of the causes of displncement, — a mattfl 
which has formed the subject of no little controversy. 

Let us for a few moments contemplate a case of e 
fracture of the shaft of the femur, which, from its lei 
and position, presents exceptional opportunities 
diagnostic and therapeutic observation. 

The solution of continuity is across the middle of t 
bone, with scarcely perceptible obliquity, and the offendi 
agent has not wounded or bruised the elastic skin ; 
patient has not been moved since the accident, and c 
attention is called to him a few moments after its occurrenotf 
The limb Ues on its outer side, with the hip and knee join 
slightly bent. Considerable pain is complained of, but i 
deformity is at Brst observable. It is only on very care£o 
comparative measurement, that shortening to nearly j 
quarter of an inch is detected. The will has lost its ] 
of control. On grasping the upper and lower ends of tb 
thigh-bone, and moving the Jiands gently in opposite 
directions, unnatural mobility is perceptible, to the eye i 
touch, in the length of the bone, and grating may be fel 
If, as unfortunately too frequently happens, some im-~ 
prudently inquisitive by-stander have raised the patient to 
hia feet, with the object of ascertaining the nature and 
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extent of the accident, the information will have been 
Kcqnired, that he \a onable to stand, and that when he 
attempts to do so the limb bends mider him. Tliese signs 
and effects are precisely what you would anticipate from a 
fracture of the thigh-bone, and a suspension of its two-fold 
function, as a column of support and the arm of a lever. 

Studying the immediate signs and effects of this fracture, 
we find the first and most important one, because the one 
to which all the others are referable, and which in fact per 
ae constitutea the fracture, is the preternatural mobility in 
the bone. Some of the pain may be referable to the original 
cause of the accident, whether a blow or a fall ; but the 
main part of it may reasonably be attributed to the displace- 
ment of the broken surfaces, which, though assumed to be 
nearly transverse, and nut splintered, must be a source of 
irritation to the immediately surrounding muscular tissue, 
and, through the nerves which supply it, to the muscles of 
the limb generally. Assuming that the cause which 
produced the fracture, then and there displaced the 
fragments, however slightly, the irritating action of the 
broken surfaces, just referred to, would come into operation, 
and the opposing muscles, thereby irritated, would augment 
the displacement, being no longer able to act upon the bone, 
according to the physical law which regulates the resultant 
of antagonistic forces. To move the limb, as a whole, the 
muscles are powerless, and consequently their action 
produces motion at the weakest and most movable part, — 
the seat of fracture. 

To the physical condition of the broken bone just com- 
mented upon, and to the subsequent inoperativeness of the 
will on the Umb, is owing its falling outward, its eversion — to 
use the technical term, in the case we have assumed. The 
natural position of a lower limb whenever the normal action 
of its muscles is suspended, is to lie on its outer side, to be 



CTerted, — to wit, the condition, -with very rare exceptioie, 
after fracture of the thigh-bone, during sleep, paralysis, asd 
death. The reason is obvious. If you draw a line through 
the centre of gravity of a lower limb, you will find that the 
outer half is more bulky and heavy than the inner. This 
reason, in itself sufficient to explain the eversion when 
subtraction of the wil! leaves physical laws to rule, 
especially efficient in the production of the phenomenoi 
question, in consequence of the mo*le of construction of the 
hip-joint with the neck of the bone oblique from above 
downwards, and from before backwards, and with the muscles 
and ligaments so disposed as to allow great scope for outward 
rotation, but comparatively little, and difficult, for inward. 
The limb is naturally over-balanced to the outer aide, and 
this want of equilibrium produces its natural consequence, 
a fall outwards, whenever the controlling influence, the 
action of the muscles, is suspended, or rendered inoperative. 
It has been a very prevalent error, initiated by Pott, to 
attach too much importance in the study of this subject to 
vital, to the exclusion of physical, causes and effects. They 
both play an important part in almost every fracture. It is 
incorrect to state that but for the action of the muscles, the 
fragments of a broken thigh-bone would for ever remain 
properly and evenly with regard to each other, once so 
placed by the hand of the surgeon. Apart from the 
disphicing physical agency of the bony fragments themselves, 
it is an error to assume that it is possible so to place a limb 
as to render its muscles powerless ; the position most 
propitious to the inactivity of one set being consistent with, 
and as a rule favourable to, the action of the other. But for 
the sake of argument, given complete inaction of the 
moacles, the fragments would, in a large number of cases, 
fall apart, for, though the muscles be the active moving 
powers in an animal body, the movement or disposition of 
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parts is regulated by the law of gravitation, in proportion as 
the action of the muscles is suspended, interfered with, or 
neutralized. It is an error to suppose that a person, with a 
broken thigh, prefers slightly bending it, and resting it on 
the outer side, to stretching it. The everted position of the 
broken limb is not one of election, but of necessity ; not an 
effect of the will, but of the withdrawal of the member from 
the influence of the will, and of its consequent subjection to 
the law of gravitation. 

Transverse fracture of the patella, in which the upper 
fragment is drawn up by the powerful extensors of the 
thigh, is one of the purest examples of displacement from vital 
causes ; of the mechanical ones, no better proof can be given 
than the displacement in a fracture of the clavicle about its 
middle ; in this case, conceding the action of the pectorals, 
and of the deltoid, in drawing forward the outer fragment, 
the great cause of displacement is the drop of the arm so 
soon as its tie-beam is broken through. 

Of both causes of displacement, the vital and the 
mechanical, one of the best illustrations is supplied by 
oblique fracture of the lower end of the femur, with the 
pointed upper fragment almost touching the patella, and the 
lower fragment drawn upwards and backwards into the ham. 

Case XXXII.—Oblique Fracture of femur just above 
wndyleB. Skorteninff to an inch and a half. Immediate 
reduction and immobilization hy pasteboard apparatus. 
Thirty-six hours after the accident the patient walked on 
crutches with perfect ease. At the end of nine u^eefcs union 
aolid, loilhout shortening ; walked seven mites with Oie aole 
aid of a slick.{') 

Henry Ponfrit, a healthy looking lad, set. 17, admitted to 
Ward I, University College Hospital, London, the evening of 
the 27th December, 1852. He had fallen over a bench a 

(*) On the AdvaQtages at the Starched AjiiinratiiB iu tbe Trestmeot q( 
ITnctureiuir] DUuueaof Jointn. (Liitan Prize Thesin.) By Juaeph Siiiiipioa 
Cuigee- l.audon : 1653. P. 2» et >eq. 



ebort time preTiouslj. I found the left femur fractored 
obliquely, with displacement of the lover fragment upwards 
and backwards, about an inch and a half above the condyles. 
Grating distinct. Shortening to an inch and a balf. On 
making extension, it was easy to restore the limb to its 
natural length ; but the fragments continued separate, owing 
antero-posterior displacement. Co-aptation could only be 
effected by pressing on the upper fragment while extension 
was being made. There was no swelling ; no bruise of the 



Having just preriously returned &om Brussels, where I 
had had the advantage of following the clinique of Baron 
Seutin, I closely imitated bis plan in applyingthe immovable 
apparatus, and left the patient with two perfectly matched 
lower limbs, and free from pain. In order to maintain 
co-aptation, a sand bag, about six pounds in weight, was 
placed on the part correBponding to the upper fragment. 
Thirty-six hours after admission, I made the lad get out of 
bed, and walk up and down the ward on crutches. He did 
BO with perfect ease, the foot being supported in a sling, so 
as not to touch the ground. 

30th December. — It became necessary last evening to 
open the apparatus, in the middle line, to just above the 
ankle, because the patient complained of tightness in this 
situation. He has since been perfectly easy. 

16th January. — The apparatus being rather loose on the 
thigh, I opened it as far as the knee, and placed a few folds 
of lint between it and the skin. I then re-baudaged tightly, 
and starched outside. The condition of the limb is perfect. 

6th February. — Apparatus opened: union solid: re- 
adjustment effected by means of an outer roller, but only as 
far up as the great trochanter. Above this point t 
bandage and pasteboard cut awtiy, to allow free motion i 
the hip joint. 
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I4th February. — No difference whatever in the shape or 
length of the two lower limbs. Callus of average thickness. 
The knee can be bent to a considerable extent. Discharged, 
without apparatus. 

27th February. — Nine weeks after the accident, the boy 
presented himself in the out-patients' room ; he could bend 
his knee to a right angle, and stated that he had walked 
seven miles, with the sole aid of a stick, on the day 
previously. 

With a view to demonstrate to those around me the 
efficiency of the apparatus, I had, ever since the middle of 
January (seventeen days after the accident), been daily in 
the habit of raising the limb, and striking it down forcibly 
on to the form on which the boy sat. The noise thus 
produced was audible all over the ward, yet the boy felt no 
pain. The result proved how perfect the apparatus was 
as a means of retention; for it did not allow of the least 
displacement of the fragments. 

From the second day after the accident the boy was 
constantly in the habit of early rising, walking about on 
crutches, helping the nurses in doing the light work of the 
ward, and only retiring to bed at an advanced hour in the 
evening. 

The case very satisfactorily illustrates the great advantage 
which the surgeon derives from this plan of treatment as a 
means of economizing labour. Throughout the whole time 
the patient only complained of pain once, and that was of 
tightness on the foot, the third evening after the accident, 
which was instantaneously relieved. I kept account of the 
time I devoted to the 6rst application of the apparatus, and 
to subsequent manipulations. On the whole it did not 
exceed four hours. 

This case affords an example of one of the most formid- 
able of simple fractures, both on account of the anatomical 



lesions attending it, and of the great difficulty of 
maintaining co-aptation ; it was one of my earliest essays 
with the Immovable apparatus, and may therefore he 
adduced in illustration of the value of the method of 
treatment, in the hands of one comparatively unskilled in 
its employment 
In further illustration here are the notes of a 
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Case XXSHl.— Oblique fracture of i/te femur, great 
shortening and epaam. — Effusion into the kriee joinL — 
Immediate reduction -under ether, and application of 
paeteboard apparatus. — Rapid recovery. 

Joseph Barlow, tet. 50, a bricklayer, fell from a plank a 
distance of seven feet, an oak beam weighing 12cwt. falling 
at the same time across his left thigh. The femur was 
broken four inches above the knee joint, which was 
distended with fluid. The lower end of the upper fragment 
prominent under the skin at the outer side of the limb, the 
lower fragment being carried backwards, upwards, and 
inwards. Foot everted. Three inches shortening. Very 
severe spasm, 

Under ether, the fracture was readily reduced, and a firm 
pasteboard apparatus applied from the toe.s to the brim of 
the pelvis, so as to keep the accurately adjusted frEigmenta, 
and all the joints, immovable. The man suffered no pain, 
and the apparatus was not opened until the eighth day. 
The knee was then shrivelled and pale, the fragments in 
perfect apposition. In re-bandaging, additional pasteboard 
spliuts were used to give greater strength, and the man 
continuing in perfect comfort was made on out-patient 
within the month. 

To what agencies were these results attributable ? What 
was the ratiorude of the treatment employed ? 




The situation and direction of the fracture, and the 
character of the rlisplacement, render it extremely probable 
that some of the highly important soft parts in the vicinity 
— ^the knee joint capsule and the great extensor in front, 
tie popliteal vessels and the nerves posteriorly,- -were 
bruised at the time, and might have suffered considerably, 
had not the offending agents — the pointed fragments — been 
immediately removed by effecting reduction, and very 
accurately and firmly maintaining co-aptation. Preter- 
natural mobility was tbe cause of the phenomena present 
when the patients were first seen, and no sooner was its 
immediate cffoct, the displacement, removed by reduction, 
and the recurrence of the cause prevented by immobili- 
zation, than the danger of further mischief ceased, and the 
process of repair advanced uninterruptedly under the 
protection, and vicarious function, of the temporary 
exo-skeleton. 

Fitting the limb as the pasteboard and bandage case did 
very accurately, closely corresponding to the eminences and 
depressions of the foot, knee and pelvis, and fixing the 
joints above and below the seat of fracture, the apparatus 
was calculated to maintain the state in which the limb had 
been placed by extension and counter-extension, by 
preventing retraction, if the rauscl&s had been able to act 
with their usual power. But the muscles were indisposed 
to, if not incapacitated for, action, by the constrained 
extended position of the limb, and the gentle, uniform and 
circular compression exercised by the apparatus from the 
moment of its first application, and carefully maintained by 
subsequent re-adjustment. 

You can have no difficulty in understanding how the 
apparatus prevented eversion, when you bear in mind that 
the outer pasteboard splints extended from the iliac crest 
to the sole of the foot, that the buttock was completely 



encased, that the knee was rendered immovable, and tbi 
the upper end of the apparatus was secured to the pelvis 
a double (ante ro- poster! or) epica, while the lower end 
embraced both sides of the foot. 

One little matter mentioned in the history of the case 
still calls for notice. It has been stated that on making 
extension it was easy to restore the limb to its natural 
length, but that the fragments continued separate, owing to 
antero-posterior displacement, to counteract which, after 
applying the apparatus, a sand-bag, about six pounds in 
weight, was placed on the part corresponding to the upper 
fragment. Once the apparatus was dry, it was perfectly 
efGcient in controlling even this tendency to displacement, 
though the patient walked about from the second day after 
the accident. The cause of the antero-posteriot 
displacement was probably twofold, firstly, and chiefly, 
think, it was due to the falling backwards of the knee 
lower fragment, and, secondly, to tilting forwards of 
upper fragment. Once the splints and bandages acquired 
firmness, their circular action maintained perfect 
apposition. This antero-posterior displacement, due to 
gravitation and muscular action, is one of the chief sources of 
difficulty in treating fractures in the lower part of the 
thigh and leg, in which the line o£ separation between the 
fragments is oblique, from above downwards and from 
behind forwards. I know no better illustration than this 
of the necessity of studying physical as well as vital causes 
in their operation on a fracture ; it is beyond doubt that 
much of the prevalent error on the great question of 
treatment of fractures is due to surgeons viewing the 
subject too exclusively, either as physiologists or as 
mechanicians ; predicating too theoretically, or acting too 
empirically. 
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The sand-bag which waa placed on the upper three- 
fourths of the thigh in Henry Ponfrit's case not 
improbably acted in two ways, — by its pressure indisposing 
the muscles to action, and by approximating the fragments. 
Under similar circumstances of oblique fracture either of the 
lower end of the femur or of the tibia, bearing in mind the 
natural anterior convexity of the bones, it is advantageous 
to place a nicely -ail justed pad of lint posteriorly, corres- 
ponding to the extent of the lower fragment Not 
onfrequently with this simple addition to very careful 
application of the ordinary immovable apparatus, it is 
possible to prevent the antero-posterior displacements in 
question, from the very first Nevertheless, I always add 
an anterior pasteboard splint, after the first section and 
re-adjustment of the apparatus ; with a \-iew of more 
perfectly encasing, more uniformly compressing, and more 
efficiently steadying and preventing motion in the entire 
limb. The sand-bag is useful in cases of oblique fracture 
with great displacement, especially in the upper third of 
the femur. Oblique fracture in this situation, with tilting 
outwards and forwards of the upper fragment, is, all in all, 
perhaps the most difficult fracture in the body to treat 
nnthout some permanent displacement. Once the limb has 
been immobilized, a large square sand-bag over the upper 
part of the thigh, weighing between fifteen and twenty 
pounds, has a great effect in tiring out and relaxing the 
very powerful displacing muscles — the external rotators and 
the psoas and iliacus. The latter muscles may, in this form 
of accident, be advantageously relaxed by inclining the 
patient's body forward in bed. 

If the fiexed position on the side be justifiable in any 
case of fractured femur, it is in an oblique one just below the 
trochanters, with cocking up of the superior fra^ient. 
But then Pott's precept, as to splints, should not be, as it 
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often is, forgotten. In his words, " a short splint which 
extends only a little above and a little below the fracture, 
and does not take in the two joints, is an absurdity ; and 
what is worse, a mischievous absurdity." In fracture of 
the thigh-bone. Pott recommended the limb and body to be 
placed on the outside and flexed, with a very broad deal 
splint from above the trochanter to below the knee. On 
the whole, the extended position ia the most manageable in 
all fractures of the femur ; but if the flexed position be 
tried with a splint, I should prefer that such splint be 
accurately moulded, and for that purpose millboard, plaster 
of Paris, or poro-plastic felt would be better than wood. 

There can be no question that properly constructed 
moulds, accurately titting the limb, and tixing the joints 
above and below the seat of injury, are very preferable to 
wood and iron splints. Yet it amounts to a truism to 
affirm, that the majority of fractures, like mojiy other 
injuries and diseases, have a curative tendency, which is 
sometimes so powerful as to accomplish its end 
independently, if not in spite, of the means employed 
to aid it. 

In our own, as in other arts, the form of instruments is of 
less importance than the manner of using them, — in other 
words — than the skill of the artificer. A skilful and careful 
workman may, in spite of bad tools and a defective plan, 
achieve better results than a clumsy artificer acting under 
the best instructioas ; but it is none the less true tliat, given 
a certain ability, its elEciency will be enhanced, if it be 
applied in accordance with intelligible and demonstrable 
principles ami with good instruments. 

CUne's, Liston's, and Melntyre's, splints with their 
numberless wood and iron modifications, are more clumsy 
for the surgeon to handle, and far less comfortable for the 
patient to bear, than a millboard or a plaster case. Yet, 
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with the former appltanceis, and with substantially good 
results, thousands of fractures have been, and will he 
treated. Only have a clear perception of the great 
principles of immediate reduction, ininiobility, and a 
mi n i mum of subsequent interference, pad comfortably and 
bandage smoothly, and your fractures will do well. 

The efficiency of any aplint may be greatly enhanced by 
first moulding to the seat of injury a couple of well-padded 
millboard, leather, or poro-plastic strips. The plan of 
applying the long splint with a sheet round the limb, is 
preferable to, because less liable to move, than bandage; 
and most fractures, but especially those of the lower limb, 
are greatly benefited by suspension. 

The necessity of maintaining active extension and 
counter-extension is a vexed questioiL Strictly, the 
answer must be in the affirmative in principle, but the 
manner of carrying it out admits of very wide difference. 

A millboard or plaster of Paris casing applied to a lower 
limb, which has been reduced to proper length after 
shortening from fracture, maintains extension by its close 
fitting into depressions and eminences, and passively 
resisting retraction. On the other hand, when a fracture 
of the thigh is treated with the weight and pulley, this 
exerts a constant and active influence in antagonism to the 
power of the muscles. 

Wasting from inactivity and compression, the Hmb 
encased in a mould may shorten an inch or more, if the 
dose fit of the apparatus liie not maintained by timely 
re-adjustment. I have known a -lurgeon deceived by the 
apparent equal lengths of the lower limbs at the heel, 
when he has not made allowance for the thickness of the 
apparatus, which, becoming slack, hem sdlowed of consider- 
able retraction and ugly deformity. That is a ndachance 
which cannot happen with the weight and pulley, which, all 
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circumstances considered, is probably the easiest and safest 
method o£ treating fracture of the femur under average 
condition,?, Children bear the weight and pulley 
exceedingly well, but in advanced age, especially with 
fracture of the neck of the femur, too long confinement to 
bed is irksome and dangerous. Under those circumstances 
the advantages of millboard or plaster of Paris are 
conspicuous. 

In the very frequent cases of fracture of the lower end of 
the radius, and of Pottii' fracture, the pistol-shaped splint 
and Dupuytren's splint respectively, ^ve results not to be 
exceeded by any other plan ; but, if mUlboard splints be 
first fitted to the limb, the wooden contrivances for leverage 
may be dispensed with, so soon as the case is dry and 
accurately and definitely fitted. 

In the treatment of fractures, as in a multitude of other 
matters in the practice of medicine and surgery, the problem 
is, how can the natural reparative powers be economized, — 
how can pain be spared, — how can the chances of untoward 
local and constitutional complications be reduced to the 
minimum, — how can the attainment of the end be assured 
and expedited ? In answering these questions the secret 
of practical succes.s lie.s in the selection and combination 
of mean.s rightly applied to carry out sound principles 
according to the exigencies of particular cases. 

But however sound principles may be, however judicious 
the discrimination and accurate the manner of their 
application, failures occasionally and inevitably occur. 
That is 30 with the union of fractures. To say nothing of 
the extreme rarity of bony union in intra -capsular fracture 
of the neck of the femur, of its great rarity in fracture of 
the patella, and of its infrequeney in fracture of the 
olecranon, failure of bony union does occur in fractures 
in situations where anatomical reasons do not cxphun 
thefut 
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It ia beyond doubt that some persons are very prone to 
fractures, as others are to bleeding ; and it is equally 
certain, that no amount of surgical caro can ho at all times 
equal to supplementing defective constitutional powers of 
repair and growth. None the less I incline to the opinion, 
that in the majority of cases non-union of fractures is due 
to the imperfection of the means employed to immobilize 
the fragments. This was the conclusion arrived at by the 
late Mr. Joseph Amesburj', who devoted special attention 
to the subject, enjoyed large practical opportunities for its 
study, and thus expressed himself : — 

" I have examined fifty six cases of non-union, exclusively 
of those which I have witnessed in the neck of the thigh- 
bone, olecranon and patella. The constitutions of three of 
the persons in whom these cases occurred, were decidedly 
bad ; another had been much reduced by cholera during the 
recent state of the fracture. The remaining fifty two, 
apparently, possessed constitutions and enjoyed health 
equal to the most vigorous and healthy individuals that 

come under our observation In these cases, with the 

exception of two which occurred during pregnancy, I think 
the cause was purely local ; and, for the most part, if the 
treatment had been such a« to secure the fractured parts in 
proper apposition, and in a state of quietude, the fracture 
would have united at an early period." {') 

Case XXXIV. — Un^united fracture of the femur of six 
■months date. Proposed resect ion-unwi by hnmobilization. 

I was consulted in a case of un-united fracture of the 
thigh, in a young man 2o years of age, six months after he 
had sustained the injury. 



(*) Obacrvation« on tLe Nature juiil Trentmeiit of Frauturea of the upper 
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Onlinary splints, reaching only as high as the iliac crest, 
had been employed in the treatment of the primary 
accident. My opinion was specially requested, with 
reference to a proposition, which had been mode, to cut 
down on the fracture (junction of middle with lower third 
of left femur), and resect the ends o£ the fragments. 1' 
submitted that this operation was a very serious one ; — thai 
the patient was not suffering from any constitutional 
disease ; that this fact, in conjunction with the history of 
the treatment which had been employed, suggested the 
gi-eat probability of a local cause, for the local accident 
The cause of the want of union, I held to be the imperfect 
means which hail been employed to maintain co-aptatioiL 
Accordingly I recommended absolute immobilization. This 
counsel prevailed, and the thigh-bone became perfectly 
solid. 

In the succeeding case immobility was thoroughly tried 
but its failure compelled resort to operative procedure. 

Case XXXV. — Humerus fractured uTiconsciouely. Fail- J 
ure of union in immovable apparatue.^Coiieolidatitm \ 
after resection of ends of fragments. 

On August 7th, 1879, 1 re-sected the ends of an un-unit«dl 

fracture at the right humerus of T, P. , a moulder, ageda 

twenty-eight. He vraa healthy in youth, but since he was I 
twenty-two has suffered greatly from chronic rheumatism, I 
and has lost three stones in weight. When he first attended 1 
at the hospital as an out-patient for rheumatism of the | 
right shoulder, he was not aware that his arm was brokea, 1 
which, from the history, it had evidently been for some ' 
time, without the man being able to give any account of ' 
the occurrence. The limb was veiy efficiently put up h 
immovable apparatus by my then house-surgeon and present 
colleague, Mr. Jordan Lloyd. As there waa no prospect of 
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union after six weeks, I operated. The fracture was above 
the insertion of the deltoid, the upper fragment displaced 
outwards, the lower upwards and inwards. I made an 
incision of three inches on the outer side over the fracture, 
detached the perioateuni with a raapatoi-y, and with strong 
bone pliers cut off an inch from each extremity of the 
denuded hone. A large drainage tube wa« inserted into the 
lower angle of the wound, which was closed above with 
three silver suturea Dressing with dry gauze and oakuui 
pad, limb absolutely immobilized in a pasteboard apparatus, 
in the position shown in the annexed woofl-cut. The man 
slept well, and next 
morning complain- 
ed of hunger. Tem- 
perature 99'6°; 
pulse 108 ; respir- 
ation 30. 

Aug. 12th (fifth 
flayatteroperation) 
— Wound exposed 
by cutting through 
dressings, which 
were saturated with 
dirty, red, stinking 
discharge ; the 
splints were mil- 
dewed. [_ The outer 
end of the drainage tube ha<l inadvertently been left in 
the dressings mstead uf being drawn through them to the 
outside. The wound Tias lightly wiped with pledgets of 
dry lint, and appeared solid, except at drainage-tube 
surrounding skin pale; only a little redness at points 
of suture, all of which were removed ; drainage-tube short- 
ened one inch. Clean, dry oaknm pads applied, with 
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pasteboard splints ontfiide Uie old onea. The patient has 
had but little pain. Temperature 98" ; pulse 112 ; 
respiration SS. 

16th (second dresmig). — As before^ Temperature 98" ; 
pulse dC ; respiration 20. Patient to get up. 

At the third dressing (Aug. 19Ui) the drainage tube was 
removed. 

i2nd (Bfteenth day ; fourth dressing). — On removal of 
the dressings there wa.s scarcely any discharge ; no odour ; 
wound united deeply, and almost wholly OD the surface ; 
there were a few granulations, which were Ughtly touched 
with sulphate of copper ; no discliarge on pressure ; the 
surrounding soft parts looked and felt perfectly healthy ; 
limb dressed aud immobilized as before. The man's 
appetite was good ; his boweb acted regularly, and he waa 
allowed to walk in the hospital garden. 

28th. — Cicatrix quite dry and sohd ; general health 
improving. Immovable apparatus re-applied and not 
removed for two months, when the fragments were well 
united. 

When practicable, change of air increases the chances of 
bony union. 

Case XXXVI. — Fracture of botfi bonea of the leg. Frag' 
menta movable at the end of six weeks. Perfect union in a 
plaster of Pans mould and change to ike seaside. 

I was consulted in the case of an officer about thirty 
years of age, of powerful build, and excellent constitution, 
who, six weeks previously, had sustained a fracture of both 
bones of the left leg, a little above the middle. The treat- 
ment hod been conducted hy a skilled surgeon, but the 
fragments still remained apart. I enclosed the limb to ■ 
mid-thigh in a plaster of Paris ease, and recommended th^4 
patient to go to Brighton, live well, and be out in the < 
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BIT as much as possible. The limb was not exposed for two 
months, when uiuon was aolii In these cases it is 
especially important to immobilize tlie joints above and 
below the seat of fracture, and to abstain from interference 
for a sufficient length of time to give a chance of thorough 
repidr. 

Plaster of Paris moulds or splinta are peculiarly adapted 
to the treatment of un-nnited fracture. The necessary 
solidity is thereby attained in a very complete manner, and 
the limb having ali-eady shrunk, in consequence of disuse, 
is not liable to decrease in size sufficiently to impair the tit 
of the apparatus. 

In tlie comparatively raie cases in which operative 
interference is required, provided immobilization be 
subsequently secured, ivory pegs, wire sutures, and 
re-section present neoi'ly equal chances of successful 
consolidation. Un-united fractures may consequently be 
lookeil upon as almost always preventible, and, when they 
tlo occur, as almost always curable. 
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LECTURE V. 

Complicaliojts of fi-aclure. — Abranion of the skin, and™ 
Bills. — Comviinution. — Spasm. — IHstocation. — 
AVffiymo/Jc and ivrtammnlor}/ fmvllinij. 

Gentlemex, 

The possiMc oiiuijilioatiDiis of fi-actures are 
many, of varioixs lU'greea of impotUnce, and frequently 
co-existent,— to wit, abrasions of the skin and blebs, 
swell iiig from subcutaneous liieiiiorrhage, dislocation of 
the joint next to the fracture, comniinution of the bone 
and muscular spasm, hieniorrhage and communicating 
wound. The two last are reserved for a subsequent 
lecture ; and, meanwhile, here are two cases of comparatively 
alight complication, — abra^on of skin and swelling from 
extravasation of blood. 

Case XXXVII. — Fracture of Ihf anatoviical neck of the 
Kumt^'ue, wUh great cxlravaaulion of hlood. — Application 
of pasteboard apparatus; immediate relief; rapid 
absorption. 

Elizabeth Bull, ret. 4S, was a«lmitted the 2eth May, with 
an injury to the right shouhler, occa.sione<i by the woman 
being pushed violently against an iron post. I saw her on 
the 27th, fomentations having been employed in the mean- 
time. The shoulder and upper two thirds of the arm were 
deeply ecchymosed, and so much enlarged that the bony 
points about the joint were obliterated. The patient 
complained of great and constant pain. On careful 
manipulation it was established beyond doubt, notwith- 
standing the extensive swelling, that the humerus was 
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broken through the anatomical neck. I applied the 
pasteboanl apparatus over the entire limb, with broad 
angular pasteboard splints in front of anJ behind the 
shouliler joint, so as to fix it effectually, and to enable 
me to make uniform compression on the entire swollen 
region. The patient acknowledged herself instantly 
relieved. 

May 29th. Apparatus, being loose from complete 
I subsidence of swelling, opened, pared, and re-adjusted. 
The patient being quite free from pain, and having a 
comfortable home, allowed to leave the hospital 

The injury from which this woiuon suiFered,— fracture 
within the shoulder joint, with extensive swelling, the result 
L of direct violence, — is attended with veiy gi'cat pain, which 
' I have never failed in relieving by careful padding, 
complete immobilization, and methodical compression of 
the entire limb. The swelling subsides, as surely and 
rapidly as the pain. 

In one case of the kind to which I was called, a young 
surgeon had applied the ordinary wooden, splints two days 
previously. Pain was so severe, that the patient, a strong 
middle-aged man, was unable to lie down, and had sat up 
' continuously in an arm chair. I was assured that he had 
fallen sound asleep before I could have been one hundred 
yards from the hou.se, after immobilizing and compressing 
the limb in a well-padded pasteboard apparatus. 

Case XXXVllI.— Oblique fracture of tkigk in a lad, 
\ with abrasion of skin and swelling. — Immediate reduction, 
and application of pasteboard a^aniius. — Out of bed the 
I fifth day. — Perfect recovery. 

This boy, George Grey, let, 12, was admitted seven weeks 
ago, just after breaking his right thigh in a fall. The 
fracture was at the junction of the middle and the lower third 





slightly obliqae, witli onlr a timrt^' of mh inch of shtnieDing. 
Pretemstoral motntify and grating tctt ob\-ious. Abrasion 
of ihe ekin on the (Wt«r side, and swellii^ from extravasation 
of blood. 1 api^ied the pssteboanl i^paratus immediately. 
The third day (meanwhile comfortable and altogether &ee 
from pain) I opened case in front of thigh ; finding parts in 
perfect condition, pare<l e<^es, and Btted, strengthening 
with additional inner splint to below knee, and binding the 
whole firmly bat gently with roller ; I then fitted an 
additional buttock splint, and fixed it according to my 
mnial practice. The fifth day after the accident the boy 
got out of bed, the third week he left the hospital, and now 
the bone is c^uite solid ; the thickening at the seat of injury 
is so very .slight a-s to be scarcely di.stinguishable, the length 
and shape of the two limbs identical, and movement of joints 
perfect!}' free. It is only by way of precaution that I have 
orderwl crutche-s to be use<l another week. 

Comminution, or splintering of the bone, may occor to 
a considerable extent without lesion of the akin, and it is 
especially important as being the most potent cause of 
- ner^'e irritation and muscular spasm. 

Case XXXTX , — Comminuted fracture of thigh, in a ■ 
from direct violence. — great shortening, and swelling. 
Application of pasteboard apparatus. — Patient uxUked on 
crutches the fuurth day. — Uninierrupied recovery. 

Joseph Wood, a navvj", let. 25, conveyed to the Queen's 
Hospital, July 22nd, in a Hansom cab, two miles from the 
seat of the accident, having sustained an injury to the 
left thigh, from a large fall of earth in an excavation. 

On admission, great distortion and distinct comminution 
of left thigh-bone. Tlie limb secured on a pillow, ajid the 
patient, covered with warm blankets, left to recover 
from the shock. On uioasurement, four hours later, from 
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autero-6Uperior spinous proceases of pelvis to upper edges 
of patellie, — Right siJe, 17^ inches ; I^eft, 15J inches. 

Circumference, same level, mid-thighs. Right, 17i 
inches; Left, IDJ inches. 

On effecting reduction, very little diminution in circum- 
ference, the swelling being chiefly due to extensive 
extravasation of blood in the substance of the limb. Skin 
sound. Muscular spasm strong. 1 now proceeded with 
the application of the pasteboard apparatus, and starched 
the outside. 

23rd July. — Has passed a good night, and is now quite 
easy. The swelling has in great mea.sure subsided, as 
proved by the comparative looseness of the dried apparatus 
over the front of the thigh. 

26th July. — Has been quite free from pain until last 
night, when he felt some twitching in the limb. Tlie 
apparatus loose in front of thigh, from complete subsidence 
of swelling, as proved on opening it. Skin cool, co-aptation 
perfect. Eldges pared to j of an inch ; added front paste- 
board splint from groin to knee, and the whole made finn 
with outer bandage. Immediately afterwards (the foui-th 
day after the accident), the man turned himself in bed on 
both sides, got up, and walked several paces on ci-utchcs, 
without the least pain. 

3l3t July. — Continues perfectly well, gets up every day. 

15th August.— Limbs of equal shape. Apparatus opened 
and re-adjusted. At his own request the man is allowed to 
leave the hospital. 

I never saw this patient after bis discharge, but I 
understood, from one of his relatives, that he made an 
excellent recovery. 

Incidentally let me remark, that the peculiarity of the 
treatment wa.s not the starcli employed, — this is a very 
trivial and comparatively insigniticant matter. The 
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B JndJjpeMBMc. bctJQW the profitable study of 
s sobieet has been laitfiiiTly dncked I7 & very prevalent 
i emneoDs notiaa, tint the great feature of the treat- 
I.Bent b • itardted bamdage. The atateh is little more 
ta an eAcieiit sabstitixte foe the pins ordin^ly employed 
bandaging. The essentiab are, IsUr, Immediate 
livdoetioa, regardless of ^w^m, blebs, extravasation of blood, 
lit inflammatory sw^ing: ^idly, C^nmlar compression; 
I'Srdly, ImmolHlizitioQ in ■ m->uld coastmcted of sever^ 
t, so as to adtnit of b^ing opened, and re-adjusted i 
the limb as it alters in size. 

The navvy's case presented several complications, — com- 
mination, swelling (rom extensive extravasation of blood,— 
and strong mnscolar spasm It is to the latter, thul 
I now wish to direct your attention. 

Spasui is, amongst the complications of fracture, one c 
the most frequent; — to the patieut, one of the most 
distressing, — and to the surgean one of the most difficult of 
management, unless the proper measures be adopted. Ill 
proximate source, the irritation of the muscles by 
displaced fragments, indicates tbe remedy, — removal of l 
cause, by immediate redaction and the most accurate t 
aptAtion. But it has been said that thb is often 
difficult, souietimcs impossible, on account of the Wolenceq 
the spasm which it is intended to alleviate, unless sucli 1 
amount of force he employed, as may produce laceration 1 
the muscles, or even of the vessels. Never employ violence, 
which defeats its aim by the antagonism it provokes. 
As a rule, very moderate force, intelligently applied, will 
suffice to reduce the most oblique fracture in the stoutest 
man, however violent the spasmodic action of the muscles of 
the injured limb. 

Fatigue, let it he liorne in mind, is the pliysiologioi 
Kt^uel of muscular contraction. If you watch the spo! 
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in a man's thigh, whose femur is smashed, as in our case, 
you will notice that, while the muscles are in a state of 
almost constant increased tension, they contract violently at 
iutervals, and then lapse into a state of relative 
qniescence, to be again incited, after repose of vai-iable 
length, to spasmodic contraction. The state of comparative 
rest b the one most favourable for effecting reduction. 

In & case like the one under consideration, a.s it is very 
evident the bone is broken, preparation should be made for 
tlie definite application of the most suitable apparatus ; but 
much may be done, painlessly and at once, to prevent further 
mischief. The liiob may be packed with pillows or straw, 
made firm with a sheet or towel closely pinned or tied round 
it. Sand bags are very useful for the same purpo.se ; if they 
are not at hand, the limb may be packed with bags of chaff, 
or sawdust Such soft packing may be converted into a 
firmly retentive appai-atus by securing outside it a few 
pieces of stick or thin board, or strips maile by tearing up 
a chip hat box. These materials, however slight, if placed 
diagonally, and interlaced with bandage or torn up sheeting, 
give great strength, while the pillow or chafi* ba^ moulds 
itself to the limb and gives great comfort. 

The principle of immediate reduction, sound as it is, 
must be put into practice with discrimination. In a case 
like that of our nav^-y, after a two miles ride in a cab, with 
a smashed thigh, artificial warmth by blankets and hot 
bottles, a little warm tea or other appropriate stimulant, will 
restore the vital powers and prepare for the serious operation 
of reduction, with orwithout an ame^thetic. Not nnfrequently 
a man with such a local injury has sustained a much more 
serious internal one, whicli might be greatly aggravated by 
manipulations, however delicate. It is no use setting the 
thigh of a dying man ; and nothing can be more painful 
than the retlcction, that death has bison hastened by attempts, 
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96. Ib tioB paooeadiBg do not loadi Uie limb irith tbe 
s of Um fingecs, bat gim^ it ^aHj. yet firmly, viili the 
[ cntitv sarface of both haadi, eoaqmssng and robbing Uie 
BHUeles, as a poverfol meaiti of relaxing them, and 9el 
the instant when they are tjoiet, and the limb has 
drawn out to its normal length, to adapt the broki 
surfaces to each other. 

In all cases of fracture, simple as well as compound, 
attended with much displacement and spasm, it is 
advisable to produce insensibility before appl; 
the apparatus. Wh-jn the muscular .sy.^tem is relaxed, 
the patient perfectly quiet, the necessary surgical mamj 
lations can hi carricl out with dilicasy, ani with the i 
perfect efficiency' Once the Joints, above and bolow 
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seat of fracture, have been securely fixed, circular com- 
pression may be safely relied on to maintain apposition of 
the Iragments, and so prevent spasm and pain, when 
consciousness returns. If circumstances do not admit 
of Die administration of an aneesthetic, it is desirable to 
engage the patient in conversation, or to interdict clusuro 
of the mouth, in order to prevent the fixity of the chest 
which is so favourable to muscular effort. 

When i-eduction liaa been effected, it is absolutely 
necessary to prevent all subsequent motion. The slightest 
disturbance is sufficient, by the irritation it produces, to 
excite muscular contraction, and this, once awakened, 
involves the danger of renewed spasm and displacement, 
with all theii' atti-ndant evils. This is especially true in 
the not infrequent occurrence of patients with fracture 
being in a state of drunkenness and consequent delirium. 
Opium may then be of some service, as it proved in 

Case XL. — Oblique fractitre of tibia, and comminu- 
tion of fibula, in a drunken man. — Extravasation of 
blood, spaim ani akortening. — Immediate reduction, 
immobilization and compression. — Discharged third week. 
— Perfect recovery. 

This stout Irisli labourer was admitted drunk and very 
quarrelsome, and had, about half an Ijoor previously, fallen 
with his right leg under him. I found both bones broken, 
on the same level, in the .small of the leg ; the fracture of 
the tibia was oblique from within outwards, and from below 
upwards. Fibula broken in two places, middle piece quite 
movable, and one end of it pointing under skin. Shortening 
to j inch, with everaion of the foot. Considerable subcu- 
taneous extravasation of blood. Skin sound. The muscles 
of the big calf spasmodically, and very powerfully, coutrdcted 
Frequent jerking- Pain intense. I instantly reduced 
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applied pasteboard axtparatus from foot to mid-thigh, with 
outer wooden splint from foot to knee, during drying process. 
The fellow reported himself easier, but still hollowed. I did 
not busy myself to discriminate between the effect on the 
nervous system, of the injury and the debauchery ; but to 
eecore the grand requisite — perfect, quiet prescribed a 
drachm of laudanum, to be repeated as frequently as 
necessary to ensure sleep. The next day was passed 
comfortably, in spite of occasional twitching ; tliird day case 
loose from subsidence of swelling. On opening mid-line 
anteriorly, no blebs, skin cool, but deeply discoloured from 
eccliymosis ; edges pared ; tlie whole made firm again with 
roller, and this starched, The man was discharged the 
third week, and now, you observe, the limb is quite solid, 
and BO perfect is its outline to the eye and touch, that it 
would be scarcely possible for a stranger to trace the direction 
of the fracture. As to the length of the two limbs, it is 
absolutely identical. 

I was much struck with the occasional impotence of opium 
in delirium tremens in the next case, in which, though 
something like ten grains of solid opium were given in thirty- 
six boorg, the excitement was only quelled by death. 

Case XIjI. — Fracture oj Ike jibula, aTtrf ruptMn of 
the iniernal lateral ligament of the anide-joinl. — Great 
awalling. — Immovable ajyparatua applied at once. — Rapid 
decrease of tumefaction. — Delirium tremens, and death. — 
Dissection of the injured limb. 

A. B., admitted into the Queen's Hospital ihe 25th 
October, 1861. He was very drunk, and had injured the 
right ankle in wrestling. The joint was hot and pufly, and 
measured round the point of the heel lOJ inches, while the 
left ankle, on the same level, was 8J inches. The fibula was 
fractured just above the articulation. The foot was inverted. 
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The immovable apparatus was applied to mid-thigh, with 
Dupuytren's splint on the outer side, to ensnre immobility 
daring the drying process in spite of the patient's 
drunken restlessness, 

26th October, (10 a.m.)— Ap])aratu3 loose in consequence 
of subsidence of swelling ; on opening it, the skin is cool, 
and the ankle nearly as fine aa the sound one. Edges 
jiared and re-adjusted. 

tin the 27th October, symptoms of delirium tremens 
made their apjiearance, and proved fatal in forty-four hours. 

Before proceeding to dissection of the limb, scarcely any 
difference was perceptible in the shajje of the two ankles; 
on dividing the integument over the injured one. blood was 
fonnd infiltrating all the soft tissues, and extending along 
the tendons and within their sheaths, to nearly tlie middle 
of the leg. The ankle-joint also contained a considerable 
quantity of blood. The internal lateral ligament was sound, 
with the exception of its anterior portion, which was torn off 
with adherent bony spicule from the outer edge of the 
corresponding malleolus. The fibula broken obliquely from 
above downwards, and from before backwards, just above the 
upper margin of its articulation with the astragalus. 

In this csise the immovable apparatus was peculiarly 
efficient in keeping at rest the injured joint of the delirious 
patient, and, as usual, tlie swelling yielded very speedily lo 
gent'e compression. 

I Better than opium in controlling the delirium of drunken 
persons with fractm-e, I have found twenty grain doses of 
bromide of potissium and forty drops of tincture of digitalis, 
repeated as frequently as necessary, and as permitted by the 
general strength. Antimony is another very valuable drug, 
ander similar circumstances, and it may be given in doses 
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The nuuuier in which the patient, (Case SXXIX), 
oonrejred to the hospital (in a Hansom cab), deaen 
speeia) notioe and coonlemnation. \MieD a bone is broken, 
it is of the atmost importaiu^^ that the limb be not moved, 
ieat the ilisplaeed bagmeDts lacerate the surrounding soft 
parts, and p»chance convert a simple into a compound 
fracture, by perforatum the skin. No surer means of 
brit^ing aboat these evils, than l>r lifting a poor fellow, 
who has hrokeo his thigh or leg, in and out of a Hansom 
cah, A man so injure<l should be carried in the horizontal 
po^tiiHi : and welI-<Usposed persons may be reminded, that 
when a man falls and breaks his leg in the street, the 
common practice of engaging a cabman to convey him home, 
or to a hospital, is mistaken charity ; a slower and less 
croukeil mode of conveyance will be easier, and 
incomparably safer ; and it is well to bear in mind that an 
excellent means of transport, a stretclier, may always be 
obtained by application at the nearnat police station in all 
large towns. In its absence, a shutter, a door, or a harti 
answers the purpose perfectly well. 

This is such an important point, as to deserve illustratioil 
by a case of fracture which has become classical in surgical 
history. The patient was no other than Mr. Petcivall Pott, 
wlio. when riding in Kent Street, Southwark, was thrown 
from hia horse, and suffei-ed a compound fracture of tlie leg; | 
ThoTOUghly aware how much such an injury may be 
increased by i-ough treatment or impi-oper position, he 
would not suffer himself to be moved until he had sent to 
Westminster for two chairmen to bring their poles. He 
lay patiently on the cold pavement (it being the middle of 
January) till they aiTived. In this situation he purchased 
a door, to which he made them nail their poles. Whe^ j 
all was ready he caused himself to be laid on it, 
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was carrieil to liis tionie in Watling Street, 
Paal'a (•) 

In no fractures are the principles already enunciated to 
be more rigidly applied, than in those complicated with 
swelling, be it ecchymotic or inflammatory. The doctrines 
of physiology and the practice of surgery teach us, that 
compression is a powerful agency in promoting the 
ab-sorption of extravasated fluids, and especially so of 
blood ; and, a priori, no valid reason is discoverable why 
the swelling, which often attends fractures, should be an 
exception to the rule. It has V>een objecteil, that the 
swelling attending a fracture i.s a natural process, or effort, 
for the relief of the injured part, and, as Huch, should not be 
interfered with ; and on this assumption is based the 
expectant, and professedly prudent, practice of placing the 
swollen linib in an easy position, applying fomentations, or 
evaporating lotions, and deferring reduction and the 
application of apparatus until the swelling has begun to 
subside ; or, at any rate, until it has attained its utmost 
limit and several days have elapsed. 

I beg you to dismiss such objections as the remnants of 
a faulty tradition, equally opposed to sound physiological 
pnndples and surgical practice. 

Case XLIL — Fracture of both bones of the leg, with 
ever»ion, great awellmg, and blebs. Application of 
pasteboaTd apparatus. Rapid subsidence of swellinc/. 
Patient able to lift leg the fourth day ; out of bed the 
ninth. Uninterrupted recovery, 

A.B., aged 38, admitted the 21th December, in a state of 
intoxication, with injury to right leg inflicted in a fall, 

(•) Mr. J»roes Earle'i short socouct of the life of Perciv»ll Pott, prefixed 
new edition of hti works, London, 1790, The accident occurred in 1756 
when Mr. Pott was forty.three yeiie of age, and unknown a» an anthor. 
Dniing the Uiiure of hia enforced confinement from tho accident, he planned 
hi* tr«fcti>e OB ruptureB, which proved the first of a lung aeries of classical 
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tbcnt ten hoan previonaty. I foood the limb everted 
pemptiUe abortetuDg. liDt enormoiui sn'elliitg, to neatly 
S incbes ; the orcmufereDce of the left leg, in the middle of 
the calf being 11} indteo, — of the right, same level, l."] J 
inches. The skin vas very ttruse and hot, and of mottled 
bluish-red colour, with several small blebs on its surface. 
Pieteniatural mobility indicated fracture of both bones of 
the leg. at the junction of the middle and lower thirds. The 
swelling was so great a.* to efface the outline of the Utnb, 
and render impossible, witliout dangei-ous manipulation, a 
precise dingnoHis as to the character of the fi-acture. 

The natural direction of the limb having been restored, 
I applied the pasteboard apparatus immediately, from Uie 
sole of the foot to mid-thigh. 

December 26th. Has suffered some pain during tlie 
night, but is now more comfortable. Toes cooL No sign 
of tightness, 

Di-ceuiber 27th. Comfortable. Apparatus beginning to 
Feel loose, opened and pared to a quarter of an inch. Skin 
c*KtI, of mottled yellow and brown colour. A lai^e bleb Ufi 
situateil in front, and somewhat to the inner side of the seat 
of fracture. A thin layer of cotton wool placed over the 
bleb, and tlie apparatus re-closed with outer bandage ; 
directly afterwards the man, while lying on his back, liftvd 
the leg fixim the bed, by the action of the muscles of his 
thigh, without any help and without pain, — conclusive 
evidence of the accui-ate and immovable co-aptation of the 
fragments. 

December 30th. Felt comfortable till yesterday, but has 
suffered some pain during the night. The apparatus feels 
loose, opened and edges pared to half an inch ; skin quite 
cool ; — swelling almost completely subsided, line of tibia 
can be distinctly felt, apposition of fragments perfect 
Alter re -att justing the appaiatus, the luan pronounced 
hiiiHelf quite comfortable. 
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January 1st, (8th. day). Wben asked how he is, the 
patient unhesitatingly replies, " quite well." To be allowed 
to get up. 

January 10th. Continues well and perfectly comfortable; 
apparatus somewhat loose, opened, pared a little, and 
re-closed accurately. 

January l7th. Case opened. Good union, verj' slight 
thickening at the seat of fracture. In the situation of the 
targe bleb is a drj' thin Kcab. The whole limb is 
discoloured, yellowisli, greenish, and bluish ; the 
discolouration is in longitudinal bands opposite the hollows 
on the under surface of the pasteboard splints; coiTesponding 
to the edges of the splints, where the pressure is most 
marked, the skin is of natural colour. 

Patient discharged. To wear the apparatus another 
fortnight. 

Case XIAU.—Fracture of fibula and inner malleolus. 
— Immense swelling. — Large tenae blebs. Immediate ap- 
plication of ■pasteboard apparatus. — Instant relief. — 
Excellent recovery. 

W. J., admitted 30th June, with an alleged dislocation of 
the astragalus, to endeavour to reduce which, considerable 
force bad been employed with the aid of a pulley. The 
accident had happened in a mine, two days previously. 
There were several extensive contusions on the back, and 
the man appeared exliausted with pain, The left teg and 
foot presented an extraordinary appearance ; — immensely 
swollen, of bluish coloiu-, with several large tense blebs. The 
temperature considerably raised. I could see no evidence of 
the dislocation of the astragalus for which the pulleys had 
been used ; but, on the other hand, very little manipulation 
sufBced to demonstrate fracture of the internal malleolus, at 
its root, and of the fibula about two and a half inches above 
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its lower end. The following are the measurements of the 
two Umb^ taken immediately after admission, at correspond- 
ing points : 

SOCSD LLMB. HfJUKED LIMB 

Mid-calf - - lU inches. — 12i inches. 

Ankle (over heel) 8J inches. — lOJ inches. 

No shortening, inversion, or eversion. 

I applied the iMisteboard apparatus at once as far as the 
middle of the thigh, and the man pronounced himself 
immediately relieved. 

June 31st. — Has ]Missed a comfortable night. Apparatus 
opened. Skin cool — no constriction ; re-adjusted witli outer 
bandage. In the evening complained of a good deal of 
aching in the ankle. Ijmb suspended, with decided relief. 

July 2nd. — Apjiaratus loose, opened and pared. Swelling 
has in great part subsided, blebs shrivelling, skin quite cool. 
Apparatus firmly closed. The man is perfectly comfortable, 
and can change his position in bed, so as to relieve from 
pressure the contused places on the back. 

July 9th. — Apparatus opened. Swelling has completely 
subsided. Thin diy scabs now occupy the place of the blebs. 
The outline of the limb is jwrfect. The man free from pain ; 
allowed to get up after re-adjustment of the apparatus. 

After this date, the case required no further attention. 
The man left the hospital in August, with jierfect con- 
solidation of the fracture, both as to position and strength. 
He had also regained considerable motion in tlie ankle-joint, 
but he was cautioned that its complete restoration was a 
doubtful matter, and, at best, would require a considerable 
period. 

These cases are examples of severe injury and serii 
complication, — the latter especially due to the powerful 
efforts which had been made to reduce a supposed 
dislocation of the astragalus : the swelling was great in both. 
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and blebs had formed before they came under my notice. 
Nevertheleas, reduction was immediately effected, and an 
immovable and compressing apparatus applied. The relief 
to pain, and the rapid diminution of the swelling have 
already been noticed, and you may confidently anticijMite 
similar results under the same circumstances, I cannot 
too often repeat, that I know no therapeutic agency more 
constant and more clearly demonstrable, than that of com- 
pression in reducing the swelling which so frequently 
complicates fractures, 

Wben a bleb on a fractured limb breaks, a little absorbent 
gauze and cotton is the application most likely to form 
scabbing; and in the event, not frequent but possible, of 
superficial ulceration at the base of the bleb, it may be 
dressed with a little zinc, or elemi, or turpentine ointment. 
If it be deemed advisable to see the sore more frequently 
than the seat of fractm'e, a tra{>-door may be cut in the 
apparatus, but this is very rarely necessary. 
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Case XL1\'. Fracture of both bonea of leg from 

direct violeiice. — BUbs. sivelllng, imd alight ulceration. — 

Peuteboard apparatus. — Out of bed third day. — Perfect 
recovery. 

John Price, tet. 43, admitted I Ward, 2 a-m. October 13th, 
having just previously been knocked down in the street. 
Both bones of the leg were broken across at the middle, and 
the skin was abraded just below the seat of fracture. The 
resident medical officer temjwrarily applied lateral wooden 
^liiitB. 

When I saw the case, eight hours after admission, the 
man complained of great pain. On removing the splints, I 
found the leg hot and swollen, with a turn of tlie Irandage 
adherent to a bleb, which had formed over the seat of 




injury. I did not hesitate to apply the immovable 
apparatus forthwith, from the foot to mid-thigh. 
Immediately afterwards the man expressed liimself perfectly 
easy. He suffered some pain however in the next twenty- 
four hours, but it gradually decreased. On the morning 
of the loth (two days after admission), the apparatus being 
then quite dry, he was altogether free from pain, and could 
bear the limb raised and moved about without the least 
discomfort. On opening the case along the front, I foi 
that the swelling had almost subsided ; the edges were thi 
p-tred, and additional pasteboard splinta fixed ou each side 
the knee. 

October 16th. — Perfectly easy ; says the only disc!omF( 
he suffers is from lying in bed. Allowed to get up. 

At the expiration of a week after admission, the abo' 
mentioned bleb broke, and the man suffered some pain fi-oia' 
a slight sore which ensued ; I made a trfli>-door for the 
purpose of dressing it, and it healed rapidly. At tlie ex- 
piration of eight weeks the injured limb was as strong aodl 
perfectly shaped as its fellow. 

Dislocation is an important complication of fractare, 
caase of difficulty in diagnosis, and raising the therapeutii 
question as to which lesion shall have precedence in trei 
ment. Reduce the dislocation, and then the fracti 
afterwards immobilizing the limb. In this proceeding 
anEBJthetic is of the greatest service, as you have just seen 
Ward 3, where I have experienced no difficulty in reducing 
the dislocated hip, and adjusting the broken thigh, of the 
young man to whom chloroform was administered on 
admission. The accident had happened within an hour, and 
the soft parts were little altered. In similar cases swelling 
supervenes rapidly. Still the treatment should be the sam) 
Bnd the dislocation have precedence in reduction. 
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Case XLV. — Dislocation of ilie ulna, fracture of Vie 
Tuad of the radius, greit swelling. — Redtiction, hot 
fomeniations, increise of swelling ; its rapid auhsldence 
ajier applloation of compressing apparatus. 

E. S., lEt. 25, admitted to Hospital July 25th ; states that 
as h« was walking along the street last night, he Blip|)ed 
and fell on the point of the elbow, wliit;h has since become 
swollen, painful, and immovable. On examination (twenty- 
four hours after the accident), the right arm, from the 
middle of the forearm to the same situation in the upper 
arm, was much swollen, and the ulna dislocated backwards — 
the head of the radius fractured. The greatest amount of 
swelling was just at the point of the elbow, and the parts 
in the neighbourhood felt tense and brawny. On bending 
the elbow, the ulna went into its place with a snap. The 
arm was placed on a pillow in the bent position, and hot 
fomentations applied. 

The next day (July 26th) the swelling much increased, 
the great«r part of the arm tense, hard, and very hot, and 
the man complained of severe pain, especially in the elbow. 
The circular measurements of the limb at this time were as 
follows ; — 

Middle of upper arm _ _ _ 12i inches. 

Middle of forearm - - - - 13 „ 

Point of elbow . - _ _ 1 5 „ 

I ordered the whole limb to be enveloped in a layer of 
cotton wool about half an inch thick, and pieces of well- 
softened millboard, reaching from the liand to the shoulder, 
applied on the inner and outer side respectively ; the elbow 
being bent at a right angle, and the forearm serai-pronated. 
An assistant moulded the splints to the limb during the 
process of bandaging. The outside was starched. Three 
houra afterwards the man leportfid himself nearly free from 
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Jnly S7th. — The bandage so mach looser that it 
Beeesatij to cat it open^ pore the edges to nearlj an 
and ie4midage with i»o»denbIe, bat perfectly -amform, 
comprGMkn. Tbe temperature and hardness of the limb 
bad -mj senaibljr decreased. 

Jolr 31st.— Od reawTing the apparatas, for the pi 
of experimeDtal examiaatioa, I found the arm quite 
soft, and free from swelling. Its circular measurements, 
iaken at the same points as on the previous occasion, were 
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IX FIVE DA' 

Middle of upper arm - 11 J inches. 1 inch. 

Middle of forearm - 9J „ 3 J 

Point of elbow - - 13 , 

Apparatus re-applied. Progress, to complete recort 
rapid. 

Id this severe injury to the elbow — dislocation with 
fracture — the swelling, which had occurred in the twenty- 
four hoars before the patient was seen, increased with heat 
and pain after reduction, though the limb was at rest on a 
pillow and constantly fomented with hot Hanoels. Ease 
and ab3oq)tion of the eitravasat«d fluid began directly the 
compressing apparatus was applied,* so that in the course of 
Eve days the arm had become quite cool and painless, and 
the swelling, which was less throughout, had decreased at 
one jKiint to no less than 3i inches in circumference. 

For the success of this treatment it is essential that the 
apparatus be adapted to the limb as it shrinks, thereby 
proving the combined efficiency of immobility 
compression. 



(*) '' L« r^noluCif ynr eicellence daiu lea foutauoiu btsc iDBItTkUoB.J 
jConflBmeiit, c'aat 1» compreaaion." — Valpesn, LcgoiU OfttlOB da CUh 
Chinirgieale. Bruxellea : ISll. P. 43S. 
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Case XLVI. — Fracture of fibula, vnth great sweUivg, 
lieat and pain. — Fomentations for two days uselcsa. — TInrd 
day pasteboard apparatus ; immediate relief. — Fifth day 
swelling subsided. — Sixth day patient discharged. 

This mechaaic, John Ward, aet. 33, in slipping off the 
kerb the 4th inat., fractured his left fibula. When admitted 
in the hospital, the swelling was so considenilile that the 
assistant on duty thought it advisablp to order fomentations, 
I did not see the case until the 6th. NotwithKtanding the 
hot flannels had been continued, the swelling was so great 
as to obscure the bony lines and points of the ankle ; the 
skin was hot, pain considerable. I at once applied the 
apparatus as far as the knee, and left the maa quite 
comfortable, Two days later (the 8th) quite free from |>ain ; 
apparatus loose, opened in front; limb much cooler and 
mnaller; edges pared; outer roller applied and starched. 
The next day (the 6th from admission) the man left the 
hospital, but returned two days afterwards, when I met 
him walking on dutches in the hall, and he remarked 
that the last few hours the joint had been painful, 
spontaneously adding, " / expect it is because tfie bandage 
has got loose." Such proved to be the case. I removed the 
outer roller, and again pared edges. Swelling had completely 
Bubsided. I reclosed the apparatus, bandaging with firm 
pressure, and the man left the hospital in perfect comfort. 

The fact desen'es notice, that perfect comfort followed 
bandaging with firm pressure, and that the man was treated 
as an out-pntient, from the sixth day after fracture of the 
fibula, with great sweUing and pain, which fomentation had 
failed to relieve. Many excellent surgeons disapprove such 
practice, under the circumstances staled, and in so doing 
they echo the teaching of the Macaulay of surgical literature, 
from whose classical work I am about to quote. 
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" We caoBot but i^toember Ihe melancholy story of the 
bUck eonnch beloogtsg to one of the princes of Arabia, 
*wbo having fractured his leg near the ankle joint, had it 
bound up Tery finnly by the prince's body physician with 
compresses and rollers above the wound ; but from that 
moment he neglected his patient entirely, except that he 
gave him strict injunction? not to undo the rollers. From 
the stricture of the bandage there came on a gangrene of 
the limb ; and though I made no delay (says Albncasis) in 
undoing the bandages, and (he eimuch had immediate relief 
from his pains, yet so much was the gangrene fixed in the 
limb, that it could not be stopped, and he perished.' This 
is one of a few melancholy eases that Albacasis seta np in 
the most conspicuous part of his preface as beacone for 
guidance of young surgeons ; nor has there been from 
time a single book on fractures in which there are 
related dreadful examples of this kind. Much as I have 
always remonstrated against rollers, I remember with horror, 
that a boy having a compound fracture of his arm (very 
desperate indeed, but so much the less a proper subject for 
bandage), I committed him to the care of God knows who, a 
man, however, in an cf&cial situation ; he bandaged the 
fracture with a roller, and at my morning visit I found the 
forearm bound more firmly than a mendicant's leg, the black 
skin appeared through the interstices of the roller, the hand 
swelled like a boxing-glove, perfectly black, and the cuticle 
separated : I need hardly say, that the arm fell into total 
gangrene.''{») 

To this graphic description is appended a representation 
of the gangrenous arm ; and text and drawing have alike 
become memorable, in numerous reproductions in surgical 
works and lecture rooms, to exemplify and strengthen, with 

(•) The Princlplan of Sorgery, by John Bell. Edinburgh : 1801. Vol I, 
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the authority of Mr. John Bell, the teaching, that rotlera 
should not be apphed directly to a broken limb, eepecially 
when swollen. 

That a leg fractured near the ankle joint, bound up very 
firmly above the wound, and subsequently, as admitted, 
entirely neglected, should have fallen into gangrene is 
simply natural; as it is, that a similar result ahould have 
attended tightly bandaging a desperate compound fracture 
of the arm, from the wrist to the elbow. The wonder would 
have been, if even sound limbs, so treated, had not been 
completely disorganized. No argument whatever, deduced 
from such occurrences can be urged against the proper use 
of compression by bandages, in any fractures. 

Amongst the reviewers to whom I am indebted for 
instructive criticism, is one who thus commented on a passage 
in my Listen Thesis for 1853 : (•) 

" We confess we should shrink from applying powerful 
constriction to an entire limb in which any considerable 
amount of true inflammatory swelHng was taking place. 
Pressure, under such circumstances, aggravates inflammation, 
and the admitted principles of surgery teach us to wait until 
nature has commenced the work of absorption before we 
apply it. So far from 'moderating the effusion of blood,' we 
believe that bandaging would have the eifect of exciting the 
large blood vessels to an amount of action sufficient to bring 
on rapidly a gangrenous congestion of the part, nor have we 
time to apply pressure as a ' preventive of swelling ' in the 
majority of such cases, even if it were wise to do so. 
Inflammatory effusion is generally the result of considerable 
violence, and is so rapid in its occurrence, that a few hours 




(•} On the AdvftnUges of tho SUrched Apparatug in tha Treatment 
Fncturei and DiieaaeB of JoinU. Being the firat part of an eraay 
the Council of Univetsily College have awarded the I.ieton Clinical Medal. 
By Jiweph Swnpson Ganigee. London ; H. K. Lewis, 1S53. 
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suffice fo light it up to sach an exttot, tliat ever so aligl 
preesore will be followed by aupporation or gangrene.' 

I cite tluti passage as n fait espo§ition of the Tievi 
entertained by a very considerable nmnber of surgeons. 

But our cases teach that irhen a broken liiub is swoIIol, 
pressure, properly applied, does not aggravate the 
inflammation, but subdues it ; does not produce suppurati<m 
and gangrene, but prevente theoL 

The writer from whom I have just quoted, appended his 
criticism to the following passage from my former work : — 
"It it easy to understand how gradual pretsui-e may 
relieve the pain of an inflamed part, and promote the 
absorption of fffused plastic product" What foundation ii 
this for his protest against the application of poKt 
cotialriction to an inflamed limb ? 

The mifjfortune is, that a great misunderstanding prevails 
as to the import of the term " compression," and the 
manner of carrj'ing into execution the idea of which it is 
the definition. The gentle and perfectly uniform, — the 
evenly distributed and in no way constricting action, 
which I understand by compression, as applied in the 
treatment of fractures, is a therapeutic agency than which 
I know none more demonstrably beneficiaL It is granted 
that, improperly applied, it is capable of great mischief ; 
but is not this true of the abuse of almost all agents for 
good, in the exact measure o£ tlieir value and potency when 
rightly used ? This proposition admits of very wide 
application, but for our present purpose let us cite the 
action of opium and chloroform, and, above all, of the 
knife, — one and all infallibly fatal agents and heroic 
remedies, according to tlie manner of their emplojTuent. 
Who would think of disparaging their worth, by alleging 
that their use demands skill and extreme care, and that 
their abuse involves suffering and death 'i 
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It has fallen to my lot to see some tcri-ible cases of deep 
sloughing, and some of mortification of entire limbs, after 
tight bandaging for fractures. 1 shudder at the thought of 
a stout wooden splint, with only a narrow pad being firmly 
bandaged to a limb, with a stout calico rolk'r. 

The patient, when complaining of pain, is often told that 
pain is inevitable in fractures, and must be borne. But the 
subsidence of pain may denote the torpor of local deatli, 
depicted in the cold mottled limb when at last exposed, 
leaving only one alteraative, — the amputating knife 
through the living structures above. 

Such a result, one of the most melancholy conceivable, is 
impos-'uble, if you treat your fractures carefully. Pad the 
whole limb evenly, immobilize with accui'ately fitting 
moulds, apply these soft bandages, with lightness at each 
turn, and rely for firmness on eijually distributed pressure 
and repeated intersecting spirals. Pay special attention to 
physiological position, and hold pain in reverential awe. 

Never look upon pain aa a sentimental evil, but as an 
expression of organic mischief. Patients with fractures 
when properly treated, are in comfort ; and if they are not 
it is your duty to find out the cause and i-emedy it. 
Amongst the remedial measures nt your command, none 
safer and more beneficent than rest, position, and pressure, 
but beware lest any doctrinal generalizations should unduly 
bias you. Treat each case with patient watchfulness, and 
upon its own merits. Act on physiological principles with 
the accuracy, in minutest details, of skiDed mechanicians. 
Err, if at all, on the .side of excessive precaution. 





Oompound fractuits to be reJuceil to simple ones, and 
treated on the aame pH-nciple», — imToediixte redue- 
tioji,iminobilization,andcompre8aion, with special 
attention to drainage. — Amputation in compouTul 
fracture. 

GK-VrLEJIES, 

The wound in tlie soft parts covering, ftnil 
conimmucating with, the fragments, which is theilistinctive 
characteristic of a compound fracture, is fruitful in evil 
consequences, unless the surgeon's endeavour to secure its 
early union be successful. Such endeavour should always 
be mtu\e with promptitude, when the amount of injury ia 
not so great as to demand amputation. 

Woiuids of the soft parts, as a complication of frafiture, 
apart from constitutional peculiarities, derive their 
importance from the proximity of the fragments and the 
exposetl medullary canal of the broken bone. If they be 
speedily adjusted, and immobility maintained, there is 
scarcely any fear of iiTitation ; and practice proves the 
wisdom of the precept, to tiira at reducing a compound to 
the condition of a simple fracture, and to treat both alike, 
as was done in the patient now before you. 

Case XLVIL — Sculp wound. — Compound and 
minut:d fracture of forearm, healed by the first intenti 
under dry dressing, immobility and pressure. 

C H., aged 72 years, attended at the hospital on Dec. 
1 870. A short time previously she had fallen headforemost 
down a Sight of staii's, and had sustained a wound on tha 






1S3 

top of the head, two and a half inches long, not exposing the 
bone. There was also a fracture of both Jjones of the riglit 
forearm at the junction of the lower and middle thirds. 
That of the radius was a simple fracture, that of the ulna 
comminuted, and compound through two wounds situated 
on the inner side of the limb, two and a half inches from 
the wrist. Each of these wounds wa.s thret'-quarters of an 
inch in length. They were covered with dry lint pads, a.s 
was also the scalp wound ; tlie hand and forearm fixed, in a 
semi-prone position, in the ordinaiy wooden splints. 
Contrarj' to advice, the patient refused to remain in the 
hospital. She retumetl three days afterwards (Dec. 10th), 
when she wa« admitted as an in-patient. She complained 
of feelinff ill, and there was considerable pain, redness, and 
swelling about the head. On removing the lint pad, 
however, the wound was found nearly healed. The head was 
covered with an oakum pad, and over it a layer of cotton- 
wool and gently compressing bandage. As there was no 
complaint of the forearm, it was not disturbed. The patient 
was put to bed, and a calomel-and-jalap purge administered. 
Feverishness passed off in a few hours, and the old lady 
continued to enjoy excellent health and spirits. 

Dec. 17tli {tenth day).— Splints removefl for the first 
time. The lint over the wounds, which M'as hard and 
saturated with blootl, not disturbed. No oedema or redness 
about the limb. A long slough of cellular tis.sue was drawn 
out from the scalp wound, Drj- dressings, with compression 
as before, applied to the scalp, and the arm-aplints re-adjusted. 

2lBt. — Scalp wound firmly healed. Arm exposed, showing 
two firm linear cicatrices; not much bony union. Appetite 
and general health very good. Ai-m splints re-adjusted. 

27th. — Scalp cicatrix sound and painless. Forearm fii-mer. 

On January Ist, three weeks after admission, the old lady 
felt so well that she insisted on going home for the new 
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yesr. Ton now see her on the thirty -second day after the 
AccideDt. The fractare of the forearm is consolidating 
eatisfactorily, but there is slight discharge from the centre 
of the scalp wound. The scar has yielded a little since the 
patient went out, but the ^surrounding skin is pale and 
healthy ; the scar itself is of normal pink hue and painless. 
The few drops of discharge are quite odourless, and the 
patient's health is excellent Tlie dry drcs.'iing and bandage 
re-applied, and changeil twice in the succeeding fortnight, 
at the end of which period it-coverj- was complete. 

The patient's age, the nature of the accident, the co- 
existence of a considerahie scalp wound and of a compound 
and comminutetl fracture of the foreami, the refusal to 
remain an in-patient from the first, made the case a very 
serious one ; nevertheless, tlie two wound.s, over the broket 
ulna and near the wrist joint, healed by the first intenti 
under dry lint. 

The complication with the .scalp wound need not deta 
us. as a special lecture will be devoted to injuries of t 
head ; but it is significant that the erysipelas of the scalp, 
and the attendant feverishness, did not interfere with the_ 
rapid progress of the serious injury- of the forearm. It h 
been noted that thi.s was treated with pails of dry lint, a 
the ortlinary wooilen splints, with which I was careful not ia^ 
interfere, as they had evidently been very carefullj- applied 
before my arrival, and the patient was perfectly 
comfortable. 

Wounds of the fore-arm generally heal so satisfactorily 
that the practice of completely closing them, which was 
adopted in this compound fracture, may be followed in 
similar cases, without risk. But, as a rule, provision should 
be made for drainage. In a measure this may be 
accomplished, by substituting abwrbcnt gauze and cotton 
tissue for lint ; but if the wound be considerable, a drainage- 
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tube should be inserted in its most liependent luigle, after 
the edges have been approximated with sutures or strips of 
lint, soaked in styptic colloid or compound tincture of 
benzoin. The drainage-tube should be of sufficient length 
to be carrieil out from the deeper dressings, so that discharge 
may be collected near the surface into an absorbent pad, 
easily removable, without violating the fundamental 
principle of immobilitj-. 

It cannot be too often or too emphatically repeated, tliat 
after reduction and accurate co-aptation of fragments, 
immobility is the grand object to be secured in all fractures, 
in direct proportion to the complications attending them. 

Irritation of the soft parts by the fragments is the potent 
cause of increased afflux of blood, effusion, and 
decompoffltion. If these developments be not checked, 
sealing of the wound may prove a mischievous practice ; 
whereas its closure, with aiJequate pronsion for ilrainage 
and immobility, is safe and successful pi-aetice. (*) 
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(*) Mr. Willukm AiUmi in bin Prini^iplas and Practice of SnbcutaneuiiB 
Surgery (Londdo, 1897. P. 15 et rt,^.), racMirdB that. " the Ute Mr. Beanion, 
■ aurgeon whn rtiaidod M Oiwertry. id Dhrupshiru, waa remarkably itiicceaBful 
is hii tce&tment of auMH of compound fmcture. Mcideats •>! frequent 
nccnrrenoe in this diBtrioL So marked wm hia sucsieiH in tha trvatment of 
tbeie injutiea. that it became mfttter nf ciiiuinoD observation that Mr. 
Bennion'a caaea gEnerally did well, whilit tbe cmupoaod fniftureH treated bv 
the otber Ktirgaotu in the district were generally fatitl. The plan adapted b; 
Mr. Bennion wan as fullotrn :— 

" lat. Immediate reduction i and, in securing a. i^ood apponition of tba 
fractured latiiuxi, be wotdd frequently employ more force than many surgeawi 
might think prudsut, «u that he very mrely had ixmatiiiu to aaw off any portion 
o( the bone.— 2ndly. Ho cleared aw-ay all the blood from the woun<l. 
cunndering that it interfered with the reparative procen, and briiUKht the 
edges of the wuaud in appuaitlcm. He then covered the wound with a large 
bit of lint, saturated with compound tincture of benzoin, and bandaj[ed the 
entire limb, Eir«t by itaelf, whiUt eibenaion was being kept op by an asjiistant, 
and then bandaged it to a well-ficting splint, adapted to the case ; in the 
lower extremity he used a long straight splint. — 3rdly. Ho put the patient at 
once under the influence of opium, upon which he placed great reliance, and 
kept up its action for % considerable time, according to the drcumntances 
of the case.— 4thly, He never disturbed the Sist drensing or bandaging, 
unless urgent syoipt^ins indicated the necessity of so doing. If snoh 
■ytnptoma did not ^)pear, he would allow tha &nt dressing to rcEnain tot a 
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Haemorrhage, always a serious complication in fiactui 
is more especially so, when a wound in tlie skin exposes n 
extravasatetl Llood to the influence of atmospheric air, t 
increases the probability of its tlecompositiou. and of t 
consequent formation of abscess. Our next case pre 
liow speedily pressure arrests the How, and the siicc 
which attended its employment in that instance was. s 
as my experience extends, the invariable result You i 
not overlook the fact, however, that, for the pressure to 1 
methodically and efficiently exerted, it is requisite that 1 
fragments be first and detinitely adjusted; and thus you 
perceive, in the event of wound, hffimorrhage, and spasm, 
it is equally important to reduce and immobilize the 
fracture without delay. 

Case XLVIL — Compound aiid comminuted fracture q 
the leg from direct violeTice ; — great shortening, — vio 
apasm. — Immediate application of pastehoard apparatuM.-^ 
Patient able to get up on the eleventh day. — Perfect ■ 
without any shortening, and very slight thickening. 

Thomas Snipe, a vigorous carter, ret. ;iO, admitted 2 
October, ha\-ing a short time previously sustained a fractal 
of the right leg, the result of a kick from a hora 
Mea.surement of the two timbs, at corresponding points 
gave 13 inch shortening, and 1 inch increased circumference, 
of the injured one, Tliere was a small circular aperture 
opposite the fracture of the tibia, and through it 
pi-qjeeted a bony fragment The seat of fracture was a 
little below the middle of the leg, — both bones were broken 
on the same level, the tibia distinctly comminuted ; the 
wound bled freely, and a good deal of blood had already 
become extravasated into the adjoining soft parts: pain 
intense, spasm violent. I reduced the fracture immediately, 
covered the wound with a piece of dry lint, applied the 
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pasteboard apparatus to the middle of the thigh, and 
ordered a draught with forty drops o£ laudanum. 

4th October. — Skin cool, putae 60; has had a fair uight, 
but has occasionally heen disturbed by starting of the limb. 

6th. — Has been very comfortable. The starting gradually 
lessened, as the apparatu.i became dry and solid. Skin cool. 

7th. — Case feels loose, openetl, edges pared, and re-closed ; 
skin cool, poaition gooil, lint adherent to wound not 
disturbed. 

Sth. — Perfectly easy, no spasm ; feels no pain, when the 
leg is lifted up by the foot and allowed to drop on the bed. 

14th October. — Case opened, — condition perfect. For the 
first time the lint removed from the wound, which is now 
only superficial and moistene*.! witli a drop of pus. Dry 
lint re-applied, the appai-atus closed, and the man allowed 
to get up. 

15th. — General health excellent, limb quite easy, — the man 
was conveyed from the hospital to the room.s of the 
Mi<lland Medical Society, to afford the members an 
opportunity of examining him. 

26th. — Gets up everj- day. — suffers no pain whatever, 
and enjoys vigorous health. The wound is quite superficial 
and cicatrizing. Dry Hnt re-applietl, case firmly closed, 
and patient discharged. 

Nov. 2nd. — Attended as an out-patient ; wound quite 
healed, union solid, apparatus re-adJusted. 

Nov. 9th. — On removing the apparatus, its posterior part 
hard and diy, in consequence of saturation with the 
extravasated blood, is found adherent to the limb. The 
limbs are of identical shape and length. No thickening 
whatever along the fibula, and, only very slight, opposite 
the fracture in the tibia Skin .wuntl. Bones perfectly 
solid. The apparatus cut up, and the outer portion, from 
the foot to the knee, re-applied and ordered to be worn a 
week. 
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|.A mmBB^^ BMB, wiUi CDamunoted fracture of the leg, 

tjiiiitwiiil hj dmot violence, vith protnsion of fragment, 
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[ Ufity, diy dnsan^ and psvasore, — could not have been 

n HMJUUuful ; freedom ban pain and constitutional 

dtstut)«iKe vras compleie. ooft&iemeot to bed limited to 

twelve day^. and union solid, with scarcely perceptible 

thicknung. at the end of tiro months. 

Further, and still more striking confirmation of the same 
therapeutic principles, is at hand. 

Case XLVIU. — Comjtound and comminuied fracture of 
the fUnita. Exieruive contuaed wound of Ota ham and calf. 
Rapid Ttcovery under dry and infrequent drtsaing, 
immobUUy, and pressure. 

J. T , aged 19. admitted into Ward 3. Dec. 19th. 

1878. A few minutes pre\-iousIy, while passing between a 
wall and a horizontal steam-eng^e to motion, the crank 
struck his right leg. The following particular.^ of the 
consequent injurj' were noted at the timL-. There was a 
large irregular contused and lacerated wound, at the outer 
and posterior surfaces of the upper part of the leg. The 
wound commenced at the centre of the posterior part of the 
knee, extending outwards to the external surface of the leg 
about two inches anteriorly to the heatl of the fibula ; it then 
passed downwards along the whole upper half of the leg. 
measuring more than twelve inches, and dividing the soft 
structures down to the bones. The flesh flap wa.s turned 
down the leg for five or sis inches. The outer head of the 
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gastTocneiuius was complutely divided, the upper part 
hanging loose in the wound, and the lower heinj; retracted 
for several inches. Tlie outer head of the aoleut muscle 
was completely torn througli, as were also both peronei 
mosclea The external popliteal nei*ve was intact, 
stretching hke a cord across the wound. The fascia 
covering the tibialis anticus was lacerated, and the muscle 
protruded through it for a considerable distance. The fibula 
was smashed about an inch and a half from its head, the 
lower fragment drawn inwards. Two spiculaa were 
removed, one of which was an inch in length. The wound 
could be felt to extend for some distance between the 
muscular planes of the calf, and nearly down to the tibia 
behind. There was rather free oozing, no distinct bleeding 
point. The knee-joint was not in any way implicated. 
The tibia was unbroken. The anterior and posterior tibial 
arteries pulsated, and there was no aniesthesia in the limb 
below the wound. 

So soon as the patient was in bed, and the clothing 
removed, ether was administered by a qualified resident 
officer, who hail had considerable hospital experience. In 
his opinion, so extensive was the injury that it was uselc-iS 
to attempt to save the limb. 

Nevertheless the attempt was made, and with the most 
perfect success, by my friend and colloag-ue Mr. Jordan 
Lloyd, then house surgeon at the Queen's Hospital. He 
brought the edges together with twelve silver sutures, inserted 
three drainage-tubes in varying directions for more than 
twenty-three inches, supported the lips of the wound by 
strips of lint soaked in styptic colloid, covered the part with 
muslin, tenax, and cotton wool, and immobilized the whole 
limb with pasteboard splints from toes to hip. The limb 
was then firmly bandage<l, elevated on pillows, and 
supported by long, heavy sand-bags, (in account of pain at 
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midnight, one-quai-ter of a grain of morphia was atiniinisterett 
in a draught. The temperature, the evening after admission, 
was 973". The next day there was not much pain, and 
slight hloody discharge had oozed through the dressings. 

Dea 2l8t — Has passed a fair night Not much pain ; 
no fresh oozing ; no tension about the apparatus : no odour. 
Temperature lOO'S", the highest reached throughout the 
progress of the case. 

23rd (fourth day aft«r admisaion). — On removing the 
b.indages the dressings are found saturated with blood-clot 
undergoingdecomposition, and stinking. On removing it 
lightly with pledgets of dry liut, the limb beneath is pale 
and not swollen ; the wound is united in the greater part of 
its extent ; no slough to be seen ; strips of styptic lint not 
disturbed. Gauze and tenax-pad re-applied, with splints 
and equably-compressing bandage. 

2flth. — Feels all right; only a little watery and odourless 
discharge has permeated the dressings. Temperature 98'4''; 
pulse 96. To have meat diet. 

27th (ninth day after admission, and second dreaaing). — 
All the apparatus completely removed. Tenax saturated 
with discharge, smelling offensively. Strips of styptic lint 
and eight stitches removed, also one foot of drainage-tube ; 
wound healed for nearly ten inches of its length. No redness, 
cede ma, pain, or bagging. Edges of wound supported with strips 
of elemi plaster. Dressing as before, with gauze and tenox 
pads,cotton-wool,pastehoardsplints,and compressing bandage. 
January Ist (third dressing, fourteenth day). — Pulse 100; 
respiration 22 ; temperature 98'4''. No oozing of discharge 
through dressings, but a disagreeable odour is perceptible 
outside the limb. On exposing it, a little stinking fluid in 
tenax ; wound solid throughout ; granulations flush with skin, 
except opposite head of fibula, where the wound is about one 
inch and a half deep, and three (Quarters of an inch in breadtl)- 
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The remaining stitches, and six inches of drainage-tube, 
removed ; limb pale and shrivelled ; no bagging, no pain ; 
tongue clean ; appetite good ; feels quite well, and wants 
to get up. Fresh strapping to su|)port wound, and same 
dressing aa before. 

4th (fourth dressing, seventeenth day). — Pulse 06 ; respi- 
ration 20 ; temperature 983°. On exposing the limb, it looks 
pale and shrivelled ; healing proceetling rapidly. A very 
alight amount of fetid discharge. The last piece of drainage- 
tube removed. Dressing on the same plan reapplied. 

15th (twenty-seventh day after admission). — The patient 
can lift the limb off the bed without discomfort, and bend 
the knee at an obtuse angle. 

I have very rarely seen more extensive injury to a limb re- 
paired with le.ss constitutional disturbance, with more perfect 
freedom from pain, and leas loss of ti.'isueat theseat of mischief. 
The wound was only dis- 
turbed three times in a fort- 
night, when union wasalmost 
perfect; pulse 100; respira- 
tion 22 ; temperature QS'i"- 
The annexed woodcut (from 
a photograph) shows the 
present state of the cicatrix, 
which extends across the 
pophteal space to the outer 
side of the leg, and down 
two-thirds of its length. 
Movements and sensation 
are perfect ; and, in proof 
of good nutrition, here are 
the measurements roimd the 
two legs, taken four inches 
below the lower edge o£ the 




patella :- 



Fiff. VII. 
Right (tlie injured) leg, 13Jin.; left leg, 13Jir 
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Vtfor attention is now reqaested to this Miillaiid Railway 
porter, William Smith, vho came in from Selly Oak for 
your inspectton a few days aga He iralked with a slight 
limp, it is true, bat biiakly ami without a stick, and couhl 
bend the knee on the injured side nearly to a right angle. 

Case XLIX. — Compound comminuted fracture of the 
lotver end of the femur. — Severe ehock. — Three inchfs 
akortening. — Proposed ampulation. — Immediate leduction 
and immobilisation, dry and infrequent dressing, and 
equable pressure. — Cninterrupted recovery, 

I happened to be in the hospital when this man was 
brought in ; he looked death-like, was nearly pulxeless, and 
the surface of the body everywhere felt chilly to the 
hand.(*) The man had been carried up on a sti-etcher from 
New Street Station, whither he had travelled, jiarll}' ina cart 
on the common road, and partly in the guard's \-an on the line, 
a distance of some hfteen miles, since a laden coal-tnick 
(weighing about eight tons) had knocked him down and 
passed over his left thigh, at the junction of its middle and 
lower thirds. His clothes were torn to rags and soaked in 
blood, at the seat of injury ; they were carefully rtff.oved, 
while hot bottles, wrapiwd in flannel, were packed along the 
sound limb and the trunk, warm blankets to cover, and 
teaapoonfuls of warm tea given to the man. while his head was 
kept low on the mattress. I was told that the district 
surgeon of the Railway Company hail sent the patient in to 
undergo amputation of the thigh, and the attendants were 
preparing the instnuncnts for that operation in the theatre, 
when I intervened. 

Nothing could look more formidable than the injury — 

short of actual crush of the whole limb. It lay on the bed 

(•) Preciie tberraometric obserraUnn wm not mruje %i the moment o( 
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helplessly everted, the outer border of the foot flat on the 
mattress. About three inches above the knee, the thigh 
was distorted, the soft parts in front destroyed to an extent 
nearly as lai^e as the palm of tlm hand ; the bone was 
crushed into many pieces, which grated loosely on the least 
touch. The structures in the popliteal space and the knee- 
joint were sound; I coulil feel pulsation distinctly, though 
feebly, in the auteriyr and posterior tibial ai-teries, and I 
resolved upon an attempt to save the limb. 

After gently straightening the limb (which was nearly 
three inches shorter than its fellow), I confided the foot to 
an assistant to make gentle extension, and applied myself 
to the seat of injury. Manipulating it, and the parts above 
and below, with both my hands spread out, so as to grasp 
smoothly and firmly, I moulded the parts into shape ; no 
piece of bone was taken out ; where tlie skin was least 
damaged and could be brought together, I secured the edges 
with points of silver suture, and strips of lint soaked in 
8tj"ptic colloid. Where the skin was much bruised I left 
it, and introduced a drainage tul.>e, as thick as a goose-quill, 
into the seat of fracture through the opening (as large as 
balf-a-crown), which was left in front, after the parts were 
approximated as much as possible without dragging upon 
them. I now packed the seat of injury with a layer of 
carded oakum carefully teazed out, over it cotton wool, 
which enveloped the whole limb, and millboard splints from 
the toes upwards, embracing the pelvis. In applying the 
outside compressing bandage, care was taken to allow the 
drainage tube to project externally. Long heavy sand-bags 
were then placed on both sides of the limb, and a narrow 
one, weighing about Slbs., was placed in front, from the 
groin to just above the seat of injury. 

The man rallied satisfactorily, was kept gently under 
the influence of opium, and the apparatus not touched for 
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ten days; after that every week. When it was changed, 
pledgets of lint or cotton wool were employed to remove 
any discharge from around the wound ; but neither water 
nor lotion was ever allowed to approach it. Dry dressing 
was the same each time, with carded oakum and cotton wool, 
nice adjustment of compresses and equable pressura 
Progress was uninterrupted, and the man could walk on 
crutches at the end of two months. There is barely an 
inch shortening, and only one small bit of l>one has worked 
through the cicatrix, which is perfectly sound and painless. 
The man can bend his knee and walk long distances. Such 
a case needs little comment after the other cases which have 
occupied our attention this morning; it cannot fail 
impress itself upon you, as a striking illustration of 
satisfactorily surgery may be practised with simple methc 
and painstaking care. The first essentials for success art, 
a clear appreciation of physiological principles of 
treatment, and accuracy, gentleness, and thoroughness in 
carrying them out. 

An important question in the treatment of compound and 
comminuted fractures, was involved in the cases on whi 
we have been commenting,— are loose spiculie to 
removed ! No, unless completely detached. 

When, as in Case XLVIII, a piece of bone is lying Ii 
and exposed in a large lle.sh wound, remove it ; but wl 
the fragments of a bone can bo bi-ought together, and 
main blood-vessels and nerves are uninjured, the reparative 
powers are truly wonderful. In dealing with such injuries, 
as surgeons, you must bear in mind that their only unnatu- 
ral conditions are breakage and bruising. Otherwise the 
tissues are in most coses healthy, and capable of physio- 
logical repair, which you can best promote by imitating 
conditions of physiological nutrition. 

It is sometimes difficult tc replace a long bony fragnu 
projecting thi-<jugh a wound ; but aiiEcstlictics and 
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manipulations will enable you to achieve results, which, at 
first sight seem impracticable. Enlargement of the wound 
by a clear incision is to be preferrcil to removal of bone ; 
and in the rare cases in which this is inevitable, preserve 
most jealously all the periosteum, which is a bone-producing, 
as well as a bone-investing membrane. 

The coses of compound fracture which have hitherto 
engaged oar attention were in the continuity of bones. 
Accidents of a similar nature through joints are still more 
serious, but amenable to the same treatment; subject, of 
course, occasionally, as our next case will show, to fatal 
result. 

Case L. — Compound dislocation of the ankle. — Death 
Jrom pyaemia. 

J. T., a plumber, aged 45, wa.s admitted to Ward 1, Dec 
7th, 1878, suffering from the effects of drink, in which he had 
been indulging almost continuously the past three weeks. 
The lower end of the right tibia protruded through a wound, 
about two and a half inches long, in the normal situation of 
the internal malleolus. The projecting bone wa'* stripped 
from all its surrounding structures, and the cartilage over 
its articular end was exposed and uninjured. The fibula was 
broken obliquely from before backwards, and downwards, 
about two inches above the malleolus. The astragalus was 
completely dislocated inwards, carrying the attached lower 
fragment of the fibula with it. The tendons were exposed 
for nearly two inches; there was no injury to vessels^ 
Under cblorofonu the dislocation was reduced, the edges of 
the wound brought together with four silver points, a 
drainage-tube introduced into the wound, which was covered 
with strips of styptic colloid and cotton-wool ; pasteboard 
splints from the roots of the toes to the middle of the thigh 



136 

a gently compressing bandage and long sand-bags on each 
aide to immobilize the limb; the heel raised. The 
temperatui-e, which was 971" on the evening of admiaU* 
rose to lOri" in forty -eight hours; it never exceeded 1081 
The report tlie next morning was that he had had a restli 
night, had vomited freely, muscular twitchings were general 
and almost constant, the abdomen very tjinpauitic, face 
dusky, breathing laboured, pulse irregulai-ly intermittent. 
The man died on December the 23rd, the seventeenth day. 
With rare intervals delirium was continuous from the time 
of ivdmission. Though a special night-nurse was allotted 
the case, she had the greatest difficulty in keeping the 
in bed. He several times jerked the heavy sand-bags asii 
lifted the limb, and nearly got out of bed. On the fourth 
day the pulse was 120, breathing 34. On the sixth day, 
pulse 94, breathing iO ; the laboured respiration continued. 
The leg, dressed on an average every two days, yielded 
profuse stinking discbarge. I replaced the gauze and the 
tenax bags with lint, and over it gauze and pitch-pi] 
sawdust bags, as introduced by the late Professor Porter, 
Netley. 

Examination, seventy hours after death, showed 
gestion and oedema of both lungs ; the whole posterior 
of the right lung was covered by recent lymph, and 
right pleural cavity contained several ounces of turbid 
bloody fluid. No abscess in lung substance. The liver 
weighed ninety ounces ; it and the kidneys wei-e congest 
In the subperitoneal tissue of the hj-pogastric regi* 
adjacent to the bladder, was an abcess about two ini 
in diameter, which contained three or four ounces of thu 
yellow pua Bladder and peritoneum quite healthy. 

I transcribe our pathologist's notes of the state of 
limb : — " There was no cedema, redness, or swelling in 
leg ; tliQ wound was clean and healing ; thei'Q was 
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inSltration in the tissues of the foot. An abscess extended 
t&terally on both Bides of the limb, nearly as high as the 
knee-joint. The skin covering the whole anterior part of 
the middle tliird of the leg had disappeared, a large, irregular, 
clean sore remaining. The ai+icular ends of the bones 
forming the ankle-joint appeared normal. No injection or 
erosion of the cartilages. The toot could be dislocated 
outwards quite readily. The fibula was broken transversely 
across, about one inch from t!ie top of the malk'olus, and 
there was a smalt piece of bone broken off from the malleolus. 
There was no suppuration, either in the sheaths of any of 
the tendons about tlie joint or between the muscular planes 
of the leg." 

There is no doubt that this man died from pysemic 
infection, directly due to the injury, indirectly to his broken 
constitution in consequence of drmk. Would it have beun 
poasible to save the life by amputation ? I object to 
remove a limb while a man is in a state of drunken delirium, 
and, as this patient was never out of it, I did not propose 
amputation. Compound dislocation of the ankle is one of 
those formidable injuries on the treatment of which authorities 
have differed widely, ami are yet far from unanimous. 
That an attempt should be made to save the limb is the 
preponderating opinion, and on it I have always acted. 

Case LI. — Compound dislocation and fracture of Hit 
ankle joint. — MttUeoU and astragalus resected under 
ddoroform after enlargement of external wound; thiscloBed 
wii}i eutureii ami dry lint, and covipressing pasteboard 
apparatus applied. — Slight constitutional disturbance. — 
Infreqwnt dressing of the wound.— Use of drainage tube. — 
At the dose of the ninth week, the viouTid healed and patient 
left the liospital. 

The man before you, who can walk five miles an hour 
without the slightest perceptible limp, was admitted into 
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the Qaeen's Hospital, under my care, sixteen years ago, t 
a EDOfit severe eoinpoaDd dislocatioD of tLe right ankle. 

He stated that whilst standing, a short time previously, 
on tlie top of a wood^i case cODtaining glass, at a height of 
abont twelve feet from the ground, he slipped and fell witli 
great force, twisting his right foot under him, and inflicting 
a lacerated wound about four inches in length, immediately 
in front, and a little below the level, of the extern^ 
malleolus. 

The lower end (^ tbe tibia and fibula, with the balk of 
astragalus, protruded through the wound. The latter bone 
was only partially detached from its connexions above, but 
completely isolated from the other bones of the tarsus ; the 
intervening powerful ligamentous connexions having been 
wrenched asunder. A small portion of the head of the 
astragalus had been broken off. The foot was displaced 
inwards and upwards, its outer edge facing the ground. 
The malleoli were uninjured, the lateral ligaments having 
snapped across just below those bony projections. All the 
soft parts were displaced to the inner side of the foot No 
pulsation could be felt in the posterior tibial, but the dorsal 
artery of the foot pulsated distinctly. The muscles were in 
a state of \-ioIent contraction. 

The note, requesting my attendance at the hospital 
immediately on this patient's admissioD, stated as the object 
of my visit " to amputate the leg." On arrival I found the 
insti'ument table ready, and the Resident Officers did not 
conceal their astonishment at my expressed determination 
to endeavour to save the limb. 

Chloroform was admiuistere^l, and the partially detached 
astragalus was dissected out of its bed ; the wound was 
then enlargeil upwards to the extent of an inch, and the 
articular surface of the tibia removed with the malleoli, by 
means of a Butcher's saw. Tlie wound was brought 
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together by six points of metallie sutme, and Jresaed with 
dry lint. The limb was placed in an extended position, 
covered with a layer of cotton-wool, and supported by three 
weil-moistened thick pasteboard splints, reaching from the 
middle of the thigh downwards; the two lateral ones 
embraced the sides of the foot, the posterior one reached 
to within two inches of the point of the heel. The paste- 
board covering was made firm by accurately compressing 
circular bandaging, the outside was starclied, and the limb 
laid on a tripartite pillow, having water in the centre, and 
sand in the lateral compartments. A draught prescribed 
containing forty drops of laudanum, to be repeated every 
twelve homrs. 

Janaary 10th (the day after admission). — The patient 
described himself as having slept through the night, but 
was now and then troubled with slight pain and shootings 
in the limb. Temperature of the foot and of the body, 
lOO-S" ; pulse 108 ; respirations, 18. Milk diet 

11th. — Slept all night, suffers no pain, shootings, or 
uneasiness in the limb. Fulse, 92 ; temperature, lOOJ ; 
respirations, 21. 

I3th. — Has passed a restless night, which he attributes 
to omission of opiate the previous evening. Some pain on 
instep ; bandages stained with discharge. Pube, 96 ; 
temperature, Od'H" ; respirations, 20. 

14th. — Progressing favourably ; sufFers neither pain nor 
uneasine.ss in the limb. 

!5th. — Has had little sleep ; during the night was 
delirious and wanting to get out of bed ; hands tremulous ; 
slight twitching of facial muscles ; conjunctivie jaundiced ; 
tongue furred, swollen, and (edematous; bowels con.stipated ; 
pidse, 105 (weak); respirations, 2+; temperature. 10r2°. 
To take an ounce of castor oil. 
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16tK — Limb tree from pain and swelling ; dressed to-day 
for the first time ; free suppuration established. A piece of 
I ikin about two fingers' breadth, and three inches in length, 
^ is in aalooghy condition, close to the wound. Pulse, 102; 
temperature, 99" ; respirations, S2. Dressed with a weak 
solution of Condy's fluid ; the apparatus re-adjusted with 
evenly-compressing bandage, and suspended to a bed cradle 
on the sand and water pillow, having a slip of half-incli 
board under the central or water compartment. 

17th. — Slept comfoi'tably during the niglit ; bowels acted 
naturally this miming : tongue moist and clean ; pulse, 90 ; 
temperature, 09" ; r^piratious, IS. To Lave a muttou chop. 

Slat. — Limb carefully dressed to-day, as before. Tlie 
slough of akin has not yet separated ; sutures removed ! 
no redness or tension about tbe gaping wound, its edges 
nowhere united. False, !)t>. Tbe patient is allowed two 
eggs, a chop, and a pint of ale daily. 

2*th. — On opening the apparatus and removing the 
ootton-wool from over the wound, the slough separated ; 
discbarge healthy, and diminished in quantity ; a drainage- 
tube inserted in the wound and passed round the outer side 
of tbe foot to the middle of tbe sole, here to emerge from 
between the pasteboard splints. Wound dressed as before, 
and limb bandt^d. 

February 2nd. — The drainage-tube acts very satisfac- 
torily ; discharge greatly lessened ; wound contracting 
rapidly ; dres,sed once a week. 

Febmary 14th. — ^Krainage-tube withdrawn j discharge 
verj' trifling ; no pain iu foot ; the man repoi-ts himself in 
good health, and eats and drinks well. 

February 28th. — There is but little discharge ; tlie wouocl'J 
is nearly healed ; a small abscess over the lower end of thftg 
fibula was evacuated to-day. 

March lOth. — Since the last report the improvement 1 
been very marked ; the wound is almost cicatrized, and the I 
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j^p, corresponding to the n.strngalns, 
comparatively 6rm. 

March 20th (nine weeks afkr the accident).— Wound 
healed; union rapidly acquiring solidity; pasteboard 
apparatus con- 
tinued aa far as 
the knee ; dis- 
charged from 
hospital and 
o r d e r e .1 to 
attend as an 
out-patient 

In another 
month the man 
was able to walk 
with a stick, 
which he gradu- 
ally discon- 
tinued,regaining 
Fiff yill useful motion in 

the ankle and a perfeetlj useful limb, only shoctfined to the 
extent of three-tiuarters of an mcli. Sixteen yeai's have 
elapsed since the accident, the man has worked hard, and 
the foot (of which an engraving from photograph is 
annexed), has never failed. 

The sand and water pillow, which proved so useful in the 
case of Henry Smith, is worthy of adojjtion as a very useful 
ag^nt. I have now employed it in many cases with uniform 
advantage. The idea of this pillow was suggested to me by 
the following passage in Mr. John Grantham's " Facts and 
Observ'ations in ^ledicine and Surgery. "(*) — "In the 
mechanical part of the treatment for fractures of the humerus, 
I have adopted the following plan, which combines two 
principles derived from Dr. Neill Araott's invention for 
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compressing tumours, viz., a resistible and an irresistible 
Buiiport. This plan effects support with security, and is 
applicable to the trenttnent of all fractures of the extremities. 
The means vhich I term resistible consist of an india-rubber 
cloth bag, made so as to fit the internal part of the splint, 
half filled with air." My fracture pillow is of india-rubber, 
and 18 divided longitudinally into three compartments, of 
which the middle one is filled with water, and the two 
Interal ones with fine sand. A strip of thin board, with 
straiis under the water compartment, admits of the lateral 
sand partitions being brought close round the limb, and the 
whole being suspended to an ordinary swing cradle, as was 
actually done in the case of compound dislocation and 
&acture of the ankte-joint. By means of this pillow, a 
patient with a broken leg or thigh may lie on an ordinary 
feather bed, and have a very suitably firm and easy basis of 
support for the injured limb. 
The elasticity of the central 
water compartment is a source 
of great comfort, and the long 
Iat«ra! sand bags give very 
efficient support. I have only 
used the pillow as an aid to 
circular compressing apparatus 
in the treatment of fractures ; 
but I have no doubt that many 
. simple cases might be treal 
throughout, with the sand 
water pillow alone, with 
moat satisfactory result. 




Fig. IX. 



(■) Ueun. Salt and Sou, Surgiial lusCrument Makors, Bull SlrMt 
BirmiDgham, have Biicceufiilly carrieil out iny wishes, nnd are prepared 
mippi; the Pillniri of three eiiea. vith arrangemeDta fur «UBp«iidiitg 
S«lter'8 or an; other Ewuig in ordinary use. 
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The succeRsfut issue of the very formidable cases on which 
we have been commenting, must not lead you to under- 
estimate the very grave importance of compound fractures, 
and the necessity of great caution in the prognosis, until the 
patient has quite recovered. 

I was lately surprised by a fatal issue in a case of compound 
fracture of the leg. The patient, a healthy young man, had 
four weeks previously, austained a compound fracture of the 
left leg. The wound was small, had scarcely aupjiurated at 
all, and had quite healed under cotton-wool and the paste- 
board apparatus. 

The patient had just previously enjoyed his breakfast, and 
was lying on his back in bed rolling a bandage. A sudden 
exclamation attracted the attention of the nurse, who was 
near. She found the patient pale and gasping for breath. 
He died within three minutes. The autopsy revealed 
embolism of the pulmonary artery. Within a few weeks I 
lost another case of compound fracture of the leg, in a 
gentleman sixty-five years of age. Everything was pro- 
ceeding favourably when tetanus supervened, and very rapidly 
proved fatal, as it did in the succeeding case. 

Case LII, — Extensive laceiation of the muscles of the leg, 
and compound fracture of the tibia. Favourable progress 
under dry dressing, immobility, and pressure. — Veath 
from tetanuB. 

F. li , aged five, admitted under my care on Aug. 

15th, by Mr. James Brett, house-surgeon, who had charge of 
the ease, and has favoured me with his full notes, here 
abstracted. 

The injury was a moat formidable one, the child's right 
leg having been crushed between a passing cart and a large 
stone. The skin and soft parts down to the deep fascia 
were torn from over the popliteal space and calf of the leg ; 
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the 9ffet part of the 1^ «a> ttKO, the n»t appeared tu have 
htem iitrted oC The 1^ ■wwiwd seven and a half 
tB^ea IB length, time iaehes tvoed. Marks of severe 
eontoBOB dmra the Enot af the leg ; great svelling aboat 
the toot and a&kle; there was a compound fracture in tlie 
lo*^ third of the tibia. The flap re-adjusted under 
, and fixed with sis Mlver sutures ; the limb 
with dry gaoae and oakum pads, cotton-irool, 
mtist pasteboard $|tlint», and gent I v-com pressing bnndage. 
Xo dmiaag<e-tDhe was used. To ensure immobility, a sand- 
bag twentT-six in<-lie^ long and fourteen pounds in weight 
ns placed on the outer side of the timb ; a similar bag, 
trentf inches )oag and fooileen pounds weight, on the inner 
nde ; a third sand-bag, measuring ten inches by six, aocl j 
weighing four pounds, across the two preceding ones and tbi 
intervening leg. The next day the temperature was 100-4«5 
pube 98 ; respiration 30. The third day, the thermumeter 
stood at health, but it soon shot up. 

At my second \-isit, on Aug. 19th (7.30 p m.), the tempera- 
ture being 10-3", the pulse 120, and the respiration 32, the 
wound was dressed under chloroform. On removing the 
apparatus, portions ot the integument of the calf wttre 
sloughing. Tlii-ee ten.se stitches were cnt througli. Tlie 
foot antl front of the leg looked well The surface was 
wiped with pledgets of dry lint, and the Hmb put up 
precisely as before. Next morning the temperature had 
fallen to OD*". 

Aug. 23ril (eighth day). — Second dre-ising under chloro- 
form. Temperature 99" ; pul.se 96 ; respiration 2G. 
Appetite gooii. The bowels acted regularly. On removal 
of the pads there was an entire absence of swelling. The 
skin on the front of the leg was pale and healtliy-looking. 
Shreils of dead skin were detached from the Imck with 
scissors, and wiped off with drj- lint. Wouml granulating 
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healthily. Dry compres-iiny and inimovablc apparatus 
re-applied. 

So far nothing could well have been more satisfactory 
than the progress of the case : but on Aug. 27th (the 
twelfth day), symptoms of trismus appeared, and opistho- 
tonos followed rapidly. The treatment consisted of local 
and constitutional i^uiet, with diet, occasional purgatives, 
and a mixture of tive grains of chloral and ten grains of 
bromide of potassium everj- four hours. The patient 
continued to take milk freely, and slept very well ; but on 
the 2nd of September (the nineteenth day after aduiission 
and the sixth day of tetanus), general twitching culminated 
in two xdolcnt con\'ulsion5, which proved fatal. The wound 
continued clean Und granulated healthily, without any 
swelling, heat, or pain of the adjacent parts. The local 
prc^ess completely juatitied the attiimpt to save the hmb, 
and the measures adopted for that purpose. Tetanus is one 
of the chief and well-known dangers attending extensive 
lacerated M'ounds, intervening _ not unf requently when their 
cicatrization is moat propitious. 

A fatal issue, but from a different cause, attended, 

Case LIU. — Compound fracture of leg, with extensive 
eidravasation of blood and cmpltyaevia. — Application of 
jtaateboard apparatus. — PhUgmonoua eryeipelae. — Death. 

R. U.. a verj' stout, hard-drinking man, above fifty, 
sustained a fracture of the right leg on Christmas eve, 1861. 
The policeman who took charge of him reported that he 
found him drunk, staggering near a lamp-po,st, and making 
vain attempts to walk ; the right trouser and boot covered 
with blood, and the corresponding leg bending under him. 
I first saw the patient about ten hours after the accident 
The right leg was broken a little below the middle ; from a 
deep circular aperture opposite the fracture in the tibia, 
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blood oosed Ereely ; the limb, as far as the tuberosity of tlie 
tibia, was nnifomilT somewhat bigger than its fellow, the 
cnlargeiDe&t b^Qg due to infiltration of blood and air into 
ibe anolar tissae ; empbrsematous crackltDg was distinctly 
perceptible oo gentle palpation. Atit«ro-posterioi displace- 
mcDfc oi Uie fngmetits was overcome ^^-ithout much 
difficult, notwithstanding the great muscular power of the 
patient I covered the wound with dry lint, and applied 
the pasteboard apparatus as high as the middle of tJie 
thigh, leaving the man quite comfortable. 

December 27th. — Has been free from pain, with the rare 
exception of slight twitchings. Apparatus opened and re- 
adjusted. Skin cool and of normal colour ; co-aptation 
accurate ; no sign of undue pressure. 

December 2Sth. — Has passed a restless night, dreaming 
of horrors, and frequently disturbed by shooting pain in the 
limb. Pulse 110 ; countenance anxious ; tongue covered 
with brownish fur. Apparatus opened, — skin rather hot ; 
a faint dusky-red blush pervades it ; emphysematous 
crackling not increased ; no bogginess. Apparatus re- 
adjusted lightly, and limb supported in a swing. 

December 30th. The redness and heat more marked ; a 
quantity of reddiish serostty escapes from an incision into a 
doughy spot a little below the tuberosity of the tibia ; — ft' 1 
poultice applied to the front of the leg, from ankle to kneen 
apparatus left open but not ix-movcd, as the pasteboard 
splints are a support, and it is undesirable to add motion to 
the existing causes of local irritation and constitutional 
disturbance. 

From this date phlegmonous erysipelas, of typical 
character, spread rapidly to the middle of the thigh ; free 
incisions Were made according to local indications ; and 
very generous support allowed, in the sliape of strong beef 
te^> ^SS^i ^^'^ bramly ; so soon as cleanliness demanded it, 
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the remnants of tlie pastelioard apparatus were reinoveJ, — 
the swing being continueJ. The use of Chassaignac's 
drfdnage-tubes was very ser\-iceable in carrying off the 
immenae discharge. I had the advantage of consultation 
with Dr. Fleming and Mr. Pemberton, who concurred with 
me in advising amputation, which however was declined- 
Large masses of dead areolar tissue were drawn out through 
the wound», which assumed a healthier appearance, and at 
one time inspired hope for the liuih and life ; but eventually 
the poor fellow sank into a typhoid state, and died in the 
last (lays of January. It is very possible that injuries so 
severe, in constitutions so vitiated, may, in a considerable 
percentage of cases, have a similar termination, whatever 
the treatment employed. 

The case just related occurred more than twenty years 
ago, when I still believed in the mischievous practice of 
poulUces and incisions, for phlegmonous erysipelas 
Absorbent gauze and cotton-wool, digital compression of 
the femoral and glycerinum boracis, with elastic com- 
pression and infrequent dre&sing, would most probably have 
averted the fatal issue, The life might also have been 
preserved, if the patient had consented to amputation when 
adviaed. 

The question of amputation in compound fractures is one 
of the most important in surgical practice. Most frequently 
it presents no difficulties, the case being obviously one in 
which an attempt should be made to save the limb, or one 
in which the crush is so complete as to offer no hope 
whatever. To the latter cla3.s belong these cases. 

Case LIV. — Amputation for crtiafted fore-arm. — 
R'lpid recover!/ under dry and infrequent dressing, 
imitu^ilitation, and ■pressure. 

This youth's right fore-arm having been crushed in a 
cogged-wheel to within two incho^ of the elbow, I amputa- 
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ted just below that joint, utilizing some of the least damj 
skin to cover the stump, which showed bruising of 
muscles and eSiision of blood into their substance. Two 
arteries were tied with silk, and some smaller ones twitted. 
Where the skin was quite souiid, the edges were brougl 
together with two points of suture; elsewhere the 
were approximated with strips of lint soaked in st; 
colloid, a drainage tube being left in the lower part of the 
wound, and the ends of the ligature brought out at the 
angle with tlie tube. The stump was covered with a layer 
of cotton wool, and oakum over it. Rectangular pasteboard 
splints, extending from the end of the stump to the shoulder 
joint, were applie<l with gently compre-ssing bandage, to 
ensure perfect immobility and pre\ent swelling. 

When the apparatus was opened four days afterwards 
there was very sliglit sloughing of the margin of one 
flap; but the stump was of good colour and healthy 
temperature, without tension. I removetl the drainage- 
tube, brought the edges closely together Iiy adhesive 
strapping, and re-applie;l cotton wool and oakum as dry 
dressing, with pressure. The lad was discharged on Uie 
l7th June, a month within a day of his admisMon, the 
stump, then quite healed, having been dressed altogether 
seven times after the araputatioa The sutures had been 
removed at the dressing on the tenth day, when the arterial 
ligatures came away with the dressing. 

Case LV. — Thii/k crimlied hy « WJgon.—liiej}'ectu,al 
attempt to save tiix limb, — Ampu,tatlon. — Recovery under 

dry and infreqiient drejisings.^ — Immobilization and 
pressure. 

The soft parts of tlie left lower Umb of James B., st. 6, 
had been extensively crushed by a wagon, and an attempt 
had been made to save the limb. I^loughiug and profuse 
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BUppUTiition had been followed by such exhaustion, tliat the 
lad might fairly be said to be moribund, when I was coosulted. 
If the life was to be aaved, it was quite clear that the limb 
must be removed at once. I accordingly amputated the 
thigh in the upper third. The structures in the stump were 
a good deal swollen, from the interstitial effusion which the 
severe contiguous inflammation had induced. I dressed 
with cotton-wool, oakum, and pasteboard Rplints, covering 
the hip-joint antl extending upwards to the crest of the 
ilium ; nicely compressing bandages completing the 
apparatus. In the forty-seven days which elapsed from the 
operation to the boy's leaving the hospital, in comparatively 
good health, the dressing was only renewed six times. 

In these cases the question of amputation presents no 
difficulty; but it is a very nicely balanced one, in the 
treatment of many compound fractures. 

Vou will bear in mind that in two preceding cases all the 
amputating instruments had been got ready before my 
arrival, but I did not think proper to use them, and saved 
the limbs, as I have done in many similar instances. I have 
scarcely ever had to regret profound reliance on the princi- 
ples of physiological surgery in aiding the flowers of nature ; 
while I have seen many limbs and a few lives sacrificed by 
too hasty resort to the amputating knife. 

I was very early impressed with Mr, James Earle's recital 
of Percival Pott's eompoimd fracture, which teaches so 
instructive and memorable a lesson that I shall conclude 
this lecture by abstracting it. 

Of the manner in which Mr. Pott was carried home you 
have already heard. At a consultation of surgeons, the case 
was thought so desperate as to require immediate amputation- 
Mr. Pott, convinced that no one could be a proper judge in 
hia own case, submitted to their opinion, and the instruments 
were actually got ready, when Mr, Nourse, who had been 
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prevented firom comiDg sooner, fortunately entered the 
room. After examining the limb, he conceived there waa a 
possibility of preserving it ; an attempt to save it was 
acquiesced in, no bad symptom ensued, but the wound healed, 
in some measure by the first intention.(*) 

{•) Pott'i Works, by Earie. Ed. cit P. 15—16. 



LECTURE Til. 

Woumh Penetrating into Joints, to be healed by the first 
intention. — Cases illustrative of the svccesaful ap- 
plication of ike essential principles of immobilisa- 
tion, infrequent dressing, and compression. 

Gentlemen, 

Intimately connected with the subject of compound 
fractnres iathat of penetrating wounds of joints. Although 
these frequently occur without other violence to the bones 
than exposure of their articular surfaces, they are, by 
common admission, some of the most serious injuries which 
surgeons are called upon to treat, and they afford a critical 
test of the value of therapeutic measures. 

A wotmd, either incised or the result of a heavy blow, may 
be situated immediately over a joint, without the evidence of 
penetration which is furnished by exposure of cartilage or 
escape of synovia. Excessive diagnostic inquisitiveness ia to 
be deprecated. It may do harm ; and, even in the absence of 
direct evidence of penetration, a severe woimd over a joint 
is to be treated as if the interior of the articulation were 
exposed. Its bruised coverings may slough and remotely 
cause penetration. Penetration of a joint caused by 
sloughing is more serious than a wound immediately 
opening into a joint, because it is attended with loss of 
substance, and also because it cannot be healed by the first 
intention, which, according to John Hunter's counsel, 
should be attempted in all wounds of the joints.(*) 
(•) John HuQter'ji WnrkB. Ed. Vol.1, p.ElQ. 





wound over Ike kfiee-joiitt 



F. H , a butffher, aged 30, admitted into the 

Queen's Hospital on October 31st, 1878. ^Tiile sticking a 
sheep, shortly before admission, he inflicted a wound, over 
the inner aide of the knee, nearly three inches long, and'^ 
down to, but not penetrating, the joint. The edges wer»l 
accurately brought together with four silver sutures, 
gauze an<l oakiiui jiail was placed over the wound, the limb 
envelope<i in cotton-woo! sufficiently to protect tlie bony 
prominences, and immobilized with lateral and postorioi 
moistened pasteboard splints, from foot to hip. A gently-J 
compressing bandage completed the dressing. Absolute rei 
was enjoined The man felt nothing of the wound, and i 
was not looked at until the seventh day, when it was ' 

L healed ; the stitches were removed, and the same dry 
compressing apparatus apiilied until the fourteenth day, 
when the patient was discharged with a perfectly sound 
cicatrix, 
ui 
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Case LVIT. — Punctured and contused uKiiind over Mel 
knee'joint, from, great direct violence. — Rapid healing 
under dry and infrequent dressing, immobilization, and 
presfure. 

D. B., a labourer, Bged 21, was admitted to Ward 1, on 
Nov. 9th, with a punctured and contused woimd just on the 
inner side of the upper margin of the right patella. The 
wound was round and jagged, capable of admitting the 
tip of the index-finger, and extentling obliquely a little 
more than an inch in depth over the condyle. No 
hemorrhage or sj-noviEL The whole knee felt hot, and looked 
puffy. Accurate measurements, at the upper and lower 
margins o*^^ boUi patellie, proved the circumference on the 
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injured side to be half an inch more than on the left. The 
man's statement was that, about an hour before adniisaion, 
while breaking up a maca^lamized road, by driving into it 
with a sledge hammer a steel bar weighing about ten 
pounds, the latter recoiled, and struck him with the point 
(which had just before been tempered,) on the right knee. He 
walked half a mile to a cab, in which he rode to the hospital. 
A pledget of lint soaked in styptic colloid was placetl on 
the wound, over it a dry ganzc and tc-nax pad ; and the 
limb, enveloped in cotton-wool, was immobilized from the 
toes to the hip with pasteboard splints and compressing 
bandage. The temperature, which on the evening of 
admission was 100", rose in twenty-four hours to 102°. 
The evening of the second day it fell to lOOa" ; tho next 
day to noimal, at which it remained with trivial 
deviation. When the temperature was at its highest (the 
second day), the man complained of some pain in the knee ; 
it was not touched, but an ounce of castor oil prescribed, 
and s close watch kept. The temperature continuing normal, 
and the man becoming easier, it was not until the sixth day 
after admission that the apparatu.i waa opened ; the swelling 
hail then all subsided ; the skin was of natural colour, and 
about half a drachm of pus was, with a pledget of lint, 
wiped off the wound, which was contracted and granulating ; 
dry gauze and oakum pail was placed over the wound, and 
the same immovable compressing apparatus reapplied. At 
the second dtessing (November 21st, twelfth day after 
admission) the note is : " Only a trace of pus ; wound nearly 
healed." At the third dressing on November 2Gth (seven- 
teenth day), I made this note : " On opening apparatu.^, 
dressing perfectly dry, cicatrix solid and painless; no 
surrounding redness or swelling." I may incidentally 
remark that, apart from the wound, the swelling, 
rapidly invaded the knee after the very violent blow, could 
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not have been treated mo successfully by any other methtk 
aa by perfect immobilisation and gentle uniform coinpresaioB. j 

A steel bar, weighing ten pounds, rebounding again.st the 
knee after being struck with a aledge hammer, was likely 
to inflict a very severe injury. Tlie jagged wound admitted 
the end of the little finger, and the knee became rapidly 
hot and swollen. No probing wai practised, but the patient 
given the benefit of the doubt, and treatment adopted as if 
the joint were opened. Tlie dressing was only changed 
three times in seventeen days. Before dismis,sing the case 
let me call your attention on tluR, the twentieth day after 
the injury, to the soundness of the cicatrix, and to the 
healtliy appearance, and free movement, of the joint 

Case LVm. — Extensive wound venftrating the knee-joint. 
— Union by the first intention under dry and infrequent 
dressing, immobility, and pressure. 

This patientf George 
Thomas, ageii 48, waa ad- 
mitted into the Queen's 
Hospital, under my care. 
20th of July. 1877. with an 
extensive wound penetrat- 
ing the left knee-joint. It 
was self-inflicted, while the 
patient — a foreman in one 
of our large factories— was 
trying tho temper of a 
ilonble - han(Ile<l drawing- 
knife on a piece of ash. 
His knee wa.s bent at 
the time, and the knife, 
while being used with 
, considerable force, slipped 

(*) These reprenentktioiii of tho tool with wbirh the wound 
of the jninta aftor union, in tbia auil the lucceeding casea, wi 
Tfood hj Mr. R. P&teraan, fmm phntojn^ilia 
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into the limb, On adniission the patient wns suffering 
from slight shock. The clean-cut wound extended three 
inches across the thigh, just above the upper border of the 
left patella ; the tendon of the quadriceps extensor cruris 
was completely divided ; so that the finger could be passed 
underneath the upper border of the patella into the knee- 
joint ; the outline of the intercondyloid space could be made 
out ; a thin currant -jelly-like clot was visible in the joint, 
and slight hsemorrbage was going on. I visited the hospital 
very shortly after I received notice of the patient's admission 
and found that the assistants had prepared the spray and 
the requisite dressings, to treat the case on Mr. Lister's plan. 

On heai'ing the account of the accident, satisfied that no 
foreign substance was in the joint, I took no heed of the 
blood clot, used neither sponge nor lint to the outside, but 
at once brought the lips of the wound veiy accurately 
together, and inserted three points of silver sutiirc. Some 
strips of lint soaked in styptic colloid were placed length- 
ways, after the fashion of adhesive plasters, over the wound ; 
over them a thin layer of picked oakum, and another of 
cotton-wool. The limb, being steadily held in the extended 
position, was immobilized by lateral and posterior paste- 
l>oanl splints, which ha<l been previously moLstened ; in 
liandaging them to the limb I used firm, smooth, compression. 
To give unity to the apparatus, the outside wa.s starched, 
and long heavy sand-bags placed on each side of the limb. 

July 27th (seventh day after admission), — Has been quite 
free from pain ; temperature normal ; the limb has not been 
touched. The upper part of the bandages was thi.s'moming 
cut down, in front in the middle line. The skin of the 
thigh looked so natural, there was such an entire absence of 
swelling about the knee, and the materials covering it were 
so dry, that the investing case was not further disturbed, 
but at once reclosed with compressing circular bandage. 
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July 29fh (ninth day). — The case opened throughout in ' 
front J the adhesive strips, with the oakum and cotton wool, 
easily peeled off, leaving the skin pale and shrivelled ; the 
outline of the knee perfect, and the patella movable ; the 
wound quite healed and absolutely dry. I left the sutures, 
rovered the seat of injury with a pad of cotton wool, and 
compressed and immobilized the limb in the same apparatus. 




Fig. XI. 

August 1st. — On e.Tposing the limb everything looked 
healthy — no pain, swelling, redDese, or moisture ; sutures 
very carefully removed ; apposition of edges supported by 
diagonal strips of elemi plaster, and compressing case 
re-adjusted, 

August 6th. — The temperature and pulse have been 
normal throughout. The patient allowed to get up. 

August 20th (thirtieth day). — Patient discharged, with a 
pale, dry, and'painless, linear cicatrix. 



I have seen this man from time to time since he left the 
hospital. The ap^jaratus has been gradually reduced i)iece 
by piece. He has gone to business for the last six weeks ; 
and now, barely three months and a lialf since the accident, 
he can walk with one stick ; he can bend the knee nearly to 
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B right angle ; when sitting, he can lift the heel from the 
ground without help, and when doing so you can feel the 
restored tendon, at its insertion in the knee-cap, of good 
average development and solidity. (*) 

Ca3K LIX, — Wound oixr the knee-joint, penetratiiig 
into the patella. Union by the firH intention, utvlcr dry 
and infrequent dressing, immobilixation, and pressure. 

William Bradley, aged 33, admitted under my care 
October 13th, 1877, with a clean-cut, transverse wound, 

(*) Eighl««ii moatiu after tlic aociileat, I saw this patient n-aJking unaided 
and witiiout a limp- He oould then bend tlie iLJured kixtc to an acute uigle, 
knd the Umb su u ttmng na it* tcllow. 
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over the centre of the right patella. The vound had beeitl 
inflicted by a double-handle draw-knife, which slipped while 
the workman was shaping a spoke. The incision was 
two and a half inches in extent, and penetrated into the 
patella to the depth of one-thii-d of an inch. The joint 
capsule was intact, and haemorrhage had been Blight. 
house Burgeon, Mr, K. B. Wilkins, very accurately adjusted J 
the edges of the wound, and fixed them with two [(ointa of 
silver suture ; a piece of lint soaked in styptic colloid was 
applied to the front of the knee, and over it some pitrked 
oakum. The limb was then immobilized with lateral a 
lM>sterior liasteboiu'd spHnts, pi-eviously moistened i 
admit of accurate moulding under smoothly compressin 
bandage. Heavy lateral sand-bags were added. 

October 18th (fifth day). — The wound was looked at i 
the first time; it was perfectly healed, the line of cicatrix"" 
scarcely visible, and quite dry, as was also the surrounding 
pale skin. The sutures were removed, and the limb fixed 
and compressed as before. 
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October 26th. — There has been no rise of temperature 
or pulse througliout ; the cicatrix, barely visible, is not 
adherent to the subjoined parts ; there is no swelling of the 
knee, which can be bent at a right angle. The patient was 
discharged (a fortnight after admission), with a short back 
millboard splint and compressing bandage over cotton wool. 

Just three weeks after the accident, the man, in ruddy 
health, could walk without a stick with barely perceptible 
limp. 

You have here two very formidablu injuries. In one, the 
knee joint was extensively laid open, and the quadricejw 
tendon completely divided ; iji the other, a wound across 
the front of the knee penetrated some distance into the 
sulnttance of the patella. The result in both cases has been 
complete union by the fii-st intention, without the slightest 
symptom of constitutional or local disturbance. The two 
cases were treated identically. No water waa applied to 
the wounds, which were at once, and completely, closed ; 
very etGcieut means were taken for immobilizing the limbs ; 
and, keeping a close eye on the temperatm'e chart, I waited, 
and did not interfere with the healing process, than which 
nothing could have been more simple, nothing more free 
from pain, nothing more satisfactory in the issue. 

My general experience warrants me in saying, that in 
equally severe injuries the same plan of treatment, 
acciurately carried out, will be attendetl with the same 
results, with exceedingly rare exceptions; although, of course, 
when the joint injury is very extensive, some complications 
most be expected, and it may be impossible to restore 
perfect freedom of movement. 

Case LX. — ScvereUj contueed and opened knee-joint. — 
Recover;/ with some stiffnees, ^ 

Ernest Shield, wt. 15, admitted to Ward 3, May 21st, 1880 
with a wound two inches long just on the outer side of the 
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left patella, which wa« exposed, as were also the external 
latei-al ligament, the outer condyle of the femur, and the 
corresponding tuberosity of the tibia. There was free 
escape of synovia, and the joint was filled with Ijlood, which 
was gently squeezed out ; pressure with a dry pad of 
absorbent cotton being steadily maintained, to prevent 
further efiusion. 

The wound had been inliicted bj' the coggcd-whee) of a 
steam -printing machine in motion, over whicli the patient 
(a nervous delicate lad) was kneeling. While Br. James 
Oliver, resident physician, admiuiatfred chlorofonn, Mr. E. 
M. Osborn, the actuig house-surgeon, who admitted the 
patient, "brought the edges of the wound together with 
three points of silver suture, covered the knee with dry 
pads of pure absorlwnt gauze and cotton, and ^vith a 
compressing bandage immobilized the limb in the straight 
position by the aid of pasteboard splints. When I saw the 
case a few houw afterwards, the patient was so tranquil, 
and the appai'atus in such good position, that I made no 
other alteration than to raise the lower end of the bed six 
inches, and place under the injured leg one of my sand-and- 
water pillows,^*) to ensure more perfect eaac and 
immobility. 

Everything proceeded most favourably, and the wound 
was not looked at until the sixth day after admission, whfli 
I dictated this note at the Ijcd.side : — 

" May '27th, 11a. in. — Has had a gooil night, but has felt 
a little pain since morning. Temperature, 99" ; pulse, 108 ; 
resjiiration, 16; tongue clean and moist. Ether having 
been ailministered, I pi-oceed with the first dressing. The 
outer bandages, pasteboard splints, and pads hning them 
perfectly clean. Absorbent bantlages am 
knee-joint quite dry, but stained with wb 
(•) Sw Fig. IX. F H2. 



» 



I 



ICl 

been i-eJdish flnid. The knee-joint, on exposure, is 
quite shrunken, and all its bony limits are clearly defined. 
Two drops of creamy pus exude at the point of lower 
suture, none from the upper and middle sutures ; on 
removing the middle suture, a couple of drops of blood issue, 
but none on removing the two others. No exudation on 
gently pressing the sides of the wound, which are kept 
together hy diagonal strips of elemi plaster. Fresh 
absorbent paiis applied round the knee, with some paste- 
board splints, in addition to the previous ones, to ensure 
absolute immobility. The dressing completed by bandi^ing 
with smooth but considerable pressure ; the limb again 
placed on the sand-and-water pillow, and the lower end of 
the bed raised." 

The copious notes record the happy progress of the 
patient after hia formidable injury. The wound into the 
knee-joint closed thoroughly by the first intention, although 
a purely superficial acre resulted from the sloughing of the 
contused skin. The temperature has been high on several 
occasions, bnt there has never been the slightest redness 
of the skin or puffiness of the joint. The patella has been 
throughout well defined and movable. On an average, the 
compressing cotton pads have been charged every five days, 
and on various occasions a little glycerine has been poured 
on them, previous to their application to the wound. '\\'hen 
the wound was nearly closed, it remained inactive for a few 
days, and was then beneficially stimulated by adding 
sulphate of zinc to the glycerine, in the proportion of two 
grains to the ounce. 

The patient was not discharged until the fourth of 
September, just three months and a half from the date of 
admission. The prolonged sojourn in the hospital was 
occasioned by recurring pain in the knee, the patient 
being very averse to exercise the limb by daily move- 




IflS 

nient. TLe cicatrix kept quite »)und, but the limb 
not perfectly straight when the lad left. I saw him twelw 
mortha afterwiirda walking at a brisk pace, but with a decided 
limp. The result, though not perfect, vae satisfactory, 
considering the great extent to which the knee had been 
laid open, by the rapidly revolving cogged-wheel of thepteam 
printing machine, when the joint was bent over it in the 
patient's kneeling attitude. 

If you study this case in conjunction with the oth) 
which I have brought under your notice, you will be assit 
in forming a just estimate of essentials in wound treatment. 
They are — accurate co-apfation and immobilization, to which 
, position, infretiuent dressing, and pressure are powerfully 
conducive. 

In confirmBtion of the soundness of the therapeutic 
principles in question, here is a clinical record from the 
work of one of the Masters of Surgery, — a record no less 
valuable because the case occurred upwards of ninety years 
ago. I read from Mr. William Hey'a " Practical Obeervatl 
in Surgery." (•) 

" In 1784 a stout young man was brought into the Infir- 
mary at Leeds, with a transverse wound penetrating thi 
knee-joint just above the patella. The patient had been 
working in the woods, and a woodman's bill had fallen 
a bough above him, and, striking the lowest part of 
thigh, had made a transverse wound about two inche!) 
length, dividing the tendon of the rectus femoris cloee to 
the patella. A wound was made through the capsular 
ligament, so large that I could easily introduce my fingcE 
into the joint. 

" After examining the interior parts of the joint with 
finger, that no extraneous body might be left there, I 

(•) Second fdilion, London, UIO, pagB 369. The quotali 
with only tbe omiuion of immaterial details. 
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the lips of the wouml by three stitclies of the interrupted 
BUture, taking care to lay holJ of nothing with the needle 
hut the integunicntfi. I could not remove all the hloorl from 
the iniside of the joint, for that continued to flow as long as 
my fiDger remained in the wound. Neither could I favour 
the discharge of that Mood which remained in the joint, hy 
any method of placing the limb which would answer my 
principal intention. But I hoped that, if inflammation could 
he avoided, the extravasatetl hlood would he ahsorbed 
without danger. 

" That I might keep the knee quite steady, and the injured 
pai'ts in a state of relaxation, I placed the man in a supine 
posture, with his leg upon a pillow in a heavy fracture- 

I box, and covered the wound with ceratum saponis, spread 
upon a pledget of tow. This method kept the anterior 
parts of the knee, with the rectus femoris, in a state of the 
greatest relaxation, and the external air was excluded 
without making any pressure upon the injured parts. I 

1 gave directions that all possible care should ho taken to 

' prevent the motion of the joint upon any occasion. The 
patient complained of smarting in the wound for about half 
an hour after the dressing, hut bad afterwards no return of 
pwn. The same treatment was continued, and the ligatures 
cut out upon the tenth day after the accident. The patient 
recovered so well, that in the space of four weeks he became 
able to move about in the ward upon crutches. He regained 

I the perfect use of his limb." 

Be good enough fo note tbat in this ca?e, as in mine of 

' George Thomas, the knee-joint was exteuBively opened, and 

I the great tendon completely divided close to the knee-cap. 
Mr. Hey, like myself, trusted lo the extravasated blood being 

' abEorbed, and was fully alive to the paramount necessity of 
immobility, though he adopted different means to secure 

I it J in both cases the wounds were accurately closed and the 



air exL'luclud, ihe auturea and ilreiwings were not touched for 
many days, and recovery iii both was rapid and complete. One 
material point of difference in the treatment calla for remark, 
Mr. Hey observes that he made no pressure upon the injured 
parts. I steadily and uniformly compressed the injured joint 
with a circular bandage, over an intervening pad of picked 
oakum and cotton-wool, and applied smooth pressure from 
the toes to thn groin. 

In the Surgical Clinique of the elder Ijarrey, are recorded 
great and brilliant advances in many departments of surgery, 
in none more ho than in the treatment of wounds into the 
larger jointa.(«) He clearly understood, and impressively 
taught, the value of gentle pressure, immobilization, and of 
infrequent dressings. In keeping parts at rest he employed, 
besides adhesive plasters, a retentive apparatus composed of 
compresses and pledgetsof tow soaked in a mixture of Goulard's 
extract, camphorated spirit, and white of eggs; bandages 
externally. He specially counsels that, apart, from accident, 
such as hEemorrhage or unforeseen displacement, the apparatus 
is not to be removed before the twenty-first day. He adds, 
that it is even beneficial to leave it until the cure 11 
completed. ^H 

Let me translate the main facts of one of Larre^s cases !^H 
"At the combat of Salahiez, in Egypt, one of our dragoons 
received, from one of Ibrahim Bey's Mamelukes, a sabre 
wound on the shoulder, extending obliquely from the acromion 
to the anterior bonier of the axilla. The inner part of the 
deltoid was divided in almost its whole depth, the edge of 
the acromion was notched, the anterior and internal wall of 
the joint capsule was wounded to the extent of four or five 
lines, and the head of the humenis was slightly cut. I 

{*) CliniquB Cbirurgicala exercce particuliirement dam lea CuDpi ct In 
BdpiUux Milit^roa depui* 1792, jusq' au 1829. Pur le Baron D. J. Ltmj. 
Purii, 1829. ToBiB Truiiftine, 371, M •ej. 
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proceeded immediately after the combiit to dress the patient. 

. . . We placed a pad aurrounded with tow in the 
axilla, so as to press outwards against the posterior part of 
the joint, A circular bandage waa then applied to the whole 
limb with tight uniform compression. We united the edges 
of the wound by means of adhesive straps and an appropriate 
bandage ; the fore-arm was placed in a sling, and the wounded 
man was sent to the hospital at Cairo, where we saw him 
some days afterwards. According to my instructions, the 

apparatus hail not been touched I removed it 

myself for the first time on the ninth day. The wound was 
almost entirely healed without swelling or inflammation of 
the limb. After some weeks of care and rest, the soldier 
went back to duty." 

Let me direct your attention especially to the fact that 
Baron Larrey himself, chief surgeon to Napoleon's army in 
Egypt, stooped down in the ambulance to dress the wounded 
dragoon, and followed him to Cairo, to dress him again the 
ninth day after he received his sabre wound ; — one of many 
lessons in which the great surgeon gave proof of his conviction, 
that surgical success is a question of gentleness and accuracy 
in surgical dressing, worthy exercise for a master of hia art. 

I must ask you to listen to another abstract from the 
Baron's clinique : — " The coachman of the Harchioness de 
Grouchy, falling from a height oti to the edge of a footpath 
with his leg bent, had cut through the quadriceps tendon at 
its insertion into the patella, a^ well as the integuments 
covering it. We placed the extended limb in an immovable 
apparatus, and it remained in it for ninety days ; during 
this time the dressing had only been renewed ten times. 
The man returned to his employment as a coachman. We 
have similarly treated with success, in several of our soldiers, 
wounds of the knee with transverse or oblique division of the 
patella. These patients ha\-ing been dres-sed by us imme- 
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(iutely after the acciilent, the bony fragments have been 
aeeoratety consolidated, and the movements of the joint 
have been preservetL" 

To i»aas from old to modem times, from tlie historic 
battle fieIJa of E^'pt, to the %*irgin forests of far West 
America, hciv is auotlK-r case of most severe and extensive 
wound of the knee-joint treated on what I have taught yon 
to regard as principles of sound surgerj- : — 

Dr. A. P. Knowlton, of Ohnstead Falls, Ohio, records {•) 
that he was called, December 5th, 1872, to see a lad, B^ed 
eleven years, who bad received a severe wound of the knee. 
The boy was in the forest with his father, where the latter 
was chopping wood. The boy had climbed a sapling close 
by ; the sapling bent over, and the boy slipped and fell, 
coming down in front of the father just as he was bringing 
down his axe. The axe struck tlie left knee of the boy, 
severing the i>atella, cutting down on the outeide of the 
knee-joint, penetrating the joint with a cut through the 
8}'oovial membrane about one inch long. After arresting 
the htemorrhage and bnishing over the cut surfaces with a 
solution of perchloride of iron, they were carefully placed in 
apposition and secured with silver pin sutures. A figure-of- 
eight bandage was applied to hold the fragments of the 
patella in ai>))osition ; a long splint was then applied from 
the axilla down to about six inches below the foot ; on 
inside splint reaching from the lower part of the ui)ijer 
third of the thigh to six inches below tlie foot ; cross-piece 
below the foot, another one just below the knee, and one 
just above ; a rack was framed around the joint, leaving a 
chamber from the integument to the inside of the rack about 
one inch in diameter, and this rack was covered with relays 
ot icti-baga The hoy was ordered a one-grajn opium ['" 

m AMrieaa JvamtU oflhe Maticil Scienxi. Pbiladclphui, 187S, ToL ] 
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every £our hours ; gentle extension and counter-extension 
was kept up. Thi^ treatment was Continued for eight days, 
when the ice-bags were discontinued and the wound dressed 
with dilute alcohol and carbolic acid. At the end o£ three 
weeks the splint was removed each day, and passive motion 
practised. The lad made a good recoveiy. and now has 
complete use of the leg with perfect motion of tlio knee- 
joint." 

The opiiun pill every four hours was a wise prescription ; 
tie sedative influence of the drug is of great service in 
keeping patients quiet, after severe injuries and operations ; 
but discrimination must of course he exercised, as to dose 
and rejictition. 

Nothing could have been more effective than Dr. 
Knowlton's appliances for securing the immobility of the 
limb. The long wooden cradle, with the bags of ice, 
precluded all possibility of motion. 

I look upon the dilute alcohol and carbolic acid employed, 
as surplusage; for it is expressly stated that the apparatus 
and ice-bags were continued for eight days, when primary 
union had been obtained. The perchloride of iron solution 
which was brushed over the cut surfaces, acted in principle 
like the balsamum traumaticum, the styptic colloid, and the 
allied agents; to which we have already i-eferred ; and of its 
good qualities I once had accidental, but impressive, pi-oof. 
Having removed a very large cancerous breast, after twisting 
some vessels, I proceeded to brush over the surface with a 
thick camel-hair pencil dipped in what I believed to be 
rtyptic colloid, which is very similar in appearance to the 
tincture of the perchloride of iron. Noticing tlie peculiar- 
stain of the latter on my fingers, I instituted inquiry after 
the operation, and it was proved that an assistant had by 
mistake poured out for my use the preparation of iron, 
iUHtead of the colloid styptic. I uuvL-r hail a case heal uiorc 



wmtd solidly, and with less pain and sopporation tlian 
1 which thia incident occarred. 
ffflie instancefi of penetrating wounds of joints on whic^ 
we have been commenting, have been primary, and the 
<^)emng into articnlationa having been diagnosed from the 
fitat, appropriate treatment has been institated, before serious 
eomptications have ariiten. 

Here are notes of a case of a different kind, of which 
most of the essentials have been already published, with 
one important omission, — the chief cause of the complication. 
The young gentleman who drst saw the case (now several 
L yesrs ago), in the out-patient room, failed to appreciate 
I importance, and only called my attention to it, when 
extensive inSammatiou htul made such progresti, as to 
threaten the limb and the patieat's life. What made 
the matter more serious was the fact, that the wound 
inflicted with alleged criminal intent ; and, in the not 
improhably fatal issue, another life might have been 
involved. 



Case LXI. — Goinpoa,n<i fracture into the elbow jointt 
Jttfiammatioti and suppuration. Recovery/ und^r im- 
vubilizaiion, poaition, absorbent dreaainga, and oonv 
|. fnsnon. 

L M., set. 32, was admitted into hospital under my carorfl 
[ 4th March. Pulse 120 ; resp. 26 ; temp. 102". The lef| 
apper limb generally — but especially at and near the elbow] 
—was red, hot, swollen, and very tender. A transveraefl 
uregular suppurating wound, 1 J inches by J inch, extended J 
ffom the olecranon to the outer condyle. On wiping off the -j 
pas with a pledget of lint, the bottom of the wound wasj 
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The circular lueasurements of the two elbows were — 

lUght. Left. 

At point of olecranon - 9i inches. 12 inches. 
3 inches above - - 8| „ llg 

3 inches below - - 8)[ „ 9J „ 

The injur}', I was informed, had been inflicted four days 
previously, by throwing a glass Lottie at the elbow. When 
first seen, the contused wound coutained some bits of glass^ 
and a small fragment of the olecranon, which was bare and 
fissured. 

Considering the facts reported, and those before uic, it was 
cleai- that we had to deal with a compound fracture of the 
olecranon, the wound penetrating through the bone into 
the elbow-joint, which, with the whole limb, was intensely 
inflamed. Thete was at the same time high constitutional 
fever. Having satislied myself that no foreign body 
remained in the wound, I prepared moist pasteboard splints 
to immobilize the arm in the extended position. AVbilst the 
patient was lying in bed, I raised the arm vertically to 
empty it of blooi so far an practicable, covered the limb 
with absorbent gauze and cotton pads, and >vitb a soft 
absorbent bandage and even pressure moulded the splints, 
one on the anterior and the other on the inner aspect. In 
this application the wound and suiTounding parts, for about 
two inches, were left exposed, and afterwards covered with 
a separate absorbent pad and compressing bandage, so that 
these could be changed without disturbing the general 
apparatus. I secured the arm on pillows with the hand well 
raised. Seven hom-s later, the arm quite easy ; discharge 
through dressings at elbow ; the bowels not having been 
opened for two days, an ounce of castor-oil prescribed. 

March 6th (48 hours after admission). — Temp. 103° ; pulse 
120; resp. 24. Bowels have acted freely. Arm easy. 
Apparatus loose from subsidence of swelling. On removal 
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of absorbent pad from elbow (for the first time) it is found'l 
soaked with pus, which is quite odourless ; wound cleaning I 
at edges. Arm, so far as can be seen, softer and paler. [ 
Another absorbent gauze and cotton pad bandaged over j 
wound, with increased pressure. On asking the patient 
immediately afterwards how tlie arm felt, bcr reply, noted 
down, was — " Beitiitlfal, as if in a glove." 

Marcli 7th.— Temp. 101' ; pulse 108 ; resp. 2C. Discharge 
ha» permeated pad at elbow ; on removing tlic pad it is found 
soaked in the centre v.ith odourless pus ; bottom of wound 
dean ; suiixiunding pai'ts much paler and shrunken. AnothwJ 
absorbent pad and compressing bandage applied at elbow. H 

Tlie next day tlie woman was delirious, and for a fortnight>1 
she continued violently maniacal, I'eqnii-ing the attendance 
of special nurses day and night. The same dressing con- 
tinned to the arm throughout, and uotliing could be more 
satisfactoiy than the local progess. The patient's general 
state is now (April 7th) quite satisfactory ; she is rational, 
eats well, and gets up daily. The wound is quite clean 
and superficial, tlie discharge very much decreased, and the 
absorbent pad is only changed every fourtli day. The limb 
is of natural shape and colour. The dimensions at the elbow 
which can be moved with comparatively little pain, aM I 
now ; — 

Ueunaxe ai 



At point of olecranon - 'Jg jnchi 

3 inches above - - - Sj „ 

3 inches below - - ■ SJ „ 

The patient ha\'iug a comfortable home 
leave the hospital. The wound healed 
week, and at the end of a month the elbow had regained 
considerable freedom of movement, but I then lost sighiJ 
of the case. 
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Case LXII. — Wound into the knee-joint overlooked fw 
afoTtnigkt. Extenaio^i, iiifiammalion, a^id suppuration. 
Recottry after drainage, immobilization, and compreaaion. 

A. B., ret, 30, sent in from Uic country to be under my 
care. A fortnight previously he had accidentally wounded 
the outer part of the left knee with a long knife ; a yood 
deal of l)lood and glairy fluid had escaped. Strips of adhesive 
plaster and a bandage were applied, and the man attended 
to his Ijusiuess, until ilisabled by great pain and swelling. 
I found a gi-ejnah-red gaping wound, about an inch long, 
on the outer side of the left patella, which floated on a 
swollen knee full of matter, 'flie limb was so swollen, that 
the bony eminence.^ were obliterated. I introiluced a 
drajnage-tube through the wound into the joint, packed the 
wholelimbwithcotton-wool, immobilized and compressed with 
pasteboard splints and bandage, laid long heavy sand-bags 
on each side, and raised the lower end of the bed sis inches 
on blocks of wood. Progress was rapid and unchecked ; a 
fresh compressiing bandage was applied ; the apparatus was 
not changed until the end of the week. At the second 
dicsfiing, a week later, the tlrainage-tube was removed, and 
the wound was healed at the end of the month, with fair 
prospect of a movable joint 

Case LXIII. — Suppuration of the knee-joint. Proposed 
amputation. Recovery aftev drainage, compreaaion, and 
suspenaion. 

Mr. called on me one evening to see his wife, who 

was to undergo amputation of the thigh the next day, by 
the urgent advice of the family attendant and of a hospital 
surgeon. When I met those gentlemen in consultation, I 
found the right knee-joint full of pus, in a delicate woman 
who had been ill some weeks. She had a clean tongue and 
cool skin, and was taking a lair amount of nourishment 
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The lirst consultant was for amputation at once. I 
counselled at least twenty-four hours' delay, to w&tch the 
efifect of an attempt to save the limb. This advice having 
been accepted, I passed a drainage-tube, the size of a goose 
quill, from side to side, tlirough the knee, packed the joint 
witli carded oakum, immobilizt^ tlie limb with millboard- 
aplinta and gently-compressing bandage, and suspended it 
in a Mwing cradle. Improvement was iuiiuediate : there 
was no need for re-opening the question of amputation at 
the end of the lirst twenty-four hours ; the joint gradually 
emptied itself of a large collection of pus, and the skin 
covering it changed, from a rod and shining appearance, to 
a pale and withered look. Pressure was gi-adually 
increased, the drainage-tube was withdrawn at the end of 
three weeks, and not a single untoward sj-mptom occurred. 
The patient can now walk, — with a limp it is true, but 
without the aid of a stick, and has contiuued to enjoy 1 
excellent health. 
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LECTURE VTII. 

PkyBiohgical explanation and surgical applicaiiona of 

infrequent dressing and compreaaUm. 
Abstract of Frofeaaor Vametti'a Memoir on the Treatment 

of Inflammation hji Digital Compreaaion. 

Gentlemen, 

Tile necessarily fra^entary character of 
clinical instmction bawd on cases ns they occur, ia attended 
with no small difficulty in carrying out one of the chief 
objects of this course, in demonati'ating that sound surgical 
practice is baaed on scientific principles, which are physio- 
logically and surgically continuous ; of this truth you have 
had considerable evidence, which, however, is very far from 
having exhausted the complex subject In supplementing 
the deficiency we have the compensating advantages of 
clinical experience. Cases are constantly occurring, which are 
rich in opportunity for studying the .same facts from different 
standpoints, and testing the accuracy of principles, by a 
method nearly as sure as that employed by the arithmetician 
in proving his calculations. From the study to the bedside, 
then to the operating theatre and the laboratory, and back to 
the clinical note-lMwks and the ctas.sics of physiology and 
snidery, is a process which some might think teilious. 
Certainly it is laborious, and involves a good deal of re- 
capitulation ; but it is the only method of attaining the 
certainty which results from observation and induction. 

In the study of organic life yon are constantly reminded 
of the intricate co-operation of numerous, and seemingly 
conflicting, influences, in bringing about results apparently 
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simple. Vital, physical, anJ chomical causes combine, axi<l 
it is only by taking them all in to' con si deration, that animal 
functions can be understood. If that be so in the natural 
state, how much more is it the case when the complications o£ 
trauinatistu and disease come into operation f The truth 
cannot W a^ertained by partial examination ; but com- 
prehensive enquiry, and strenuous efforts to exclude error, 
are necessary, if we are to arrive at what we want to know, — 
the truth, the whole truth, and nothing but the truth, 
concerning the recovery from injuries, and the best, the lea.'^t 
painful, and the safest mcthoii of securing their repair. 

Repair, as cannot too often be repeated, is an extension, a 
ilevelopment. of nutrition ; a complex process due to many 
influences. In the simplest conceivable flesh-wound, the 
parta once brought together appeal' to coalesce at once, by a 
process of what might be called vital agglutination, appar- 
ently as simple, and certainly quite as rapid and effectual, as 
that by which a carpenter, with the contents of his glue-pot, 
unites two pieces of wood. But if we next contemplate one 
of the many serious cases which have come before us, the 
healing, even if happily free from complications, can only be 
secured by the minutest attention to a great variety of 
details, and by conserving and utilizing many natural 
processes. 

Tlie great scheme of nature is characterized by unity of 
aini.s and variety of means, — to wit, the vital mechanism of 
the circulation of the blood and of articular movements; and 
the processes of secretion and absorption, with all of which, as 
Mirgcons, we are intimately concerned. Their physio- 
logical results are apparently simple, but their factors are 
many, and their combinations multiple. So in surgery ; 
jliven a gash into the knee-joint, laying it widely open, 
lUviding the main tendon, and turning down the patella, 
ikw process of healing the formidable lesion, and the result, 
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may be rt'licd upon witli almost inatlicmatical certainty ; 
but, to acbieve it, many physical agencies have to be set in 
motion, with due regard to their relative importance. 

Accurate and immovable co-aptation of divided surfaces, 
we have uniformly dwelt upon as essential to their re- 
union. Infrequent dressing is a corollary of tliat fundamental 
principle of absolute rest- A great truth was embodied in 
the title of Cesare Magati's l7th century essay, ■' De rara 
medicationc vidnerum ;" and Belloste was inspired by sound 
surgical instinct when he thus expressed himself: — " I only 
dress a wound infrequently, convinced that wc must give 
nature leisure to act. in re-establisbing wounde<l parts in 
their former state."(*) To quote Sir Astley Cooper, 
" Union by adhesion is often frustrated by the surgeon's 
impatience ; he is anxious to see if union be effectetl or not, 
and most absimlly and mischievously raises the di:es.sings, 
disturbing, and often breaking, the adhesions, and thus 
rendering the process of granulation necessary, when it 
might have been avoi<led." (t) 

No surgeon ever practised in wider fields, or achieved 
more brilliant surgical victories, than did the elder Larrey. 
How far he carried the principle of immobility, bow little be 
cared to examine and dress wounds in soft parts, so long as 
their mutual contact was accurately maintainetl, and air 
excludetl, is strikingly exemplified in the case of the veteran 
Delage, 

" This soldier, whose arm (J) I aniputatecl at the shoulder- 
joint, at the terrible battle of Moscow, in 1812. at my 
request, set out immediately on bis journey homewards, 

(•) Le Cbinirgiea d'HOpitJ. AmBterdnm : 1707. Cbap. XI, p. 185. 

+) The Lectures of Sir AstUy Cooper on the Principle! and Pnctlce of 
Surgery, vith additions! notes »nd cues, hj T, l^rretl. London, 1S27. 
VoL 8. p. I5». 

(I] Bi^Utinn iQ<!d:ca7e de Cimi-agnn ct Vnysges de 181G \ 1840. Pkri*, 
1SI1. P««e 26S. 
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and reaclietl Provence without ever liaving had the stum 
dressed, in accordance with the assurance I had given } 
at his departure, that he would not need it; and that all I 
bad to do was, from time to time, to sponge the outside a 
his apparatus, and then to cover it with a good sheep-s 
for the purpose of excluding from it the cold and moist 
of the season. My instructions were scrupulously obeyed j; 
and on the soldier's reaching Provence, and removing ti 
first apparatus, he was agreeably surprised at finding ) 
wound perfectly cicatrized." 

It is quite true that in his tii-st dressings LaiTey 
used camphorated spirit and acetate of lead, — a class of 
agenti of unquestionable potency, to which we shall have to 
refer hereafter ; but it is no less a fact, that the cardinaia 
principles, on which the illustrious Frenchman reUed, were^'l 
immobility, infrequent dressing, and compression. It ia% 
with these that we are now more especially concerned. 

To meikllo is to iiTitate, and irritation is opposed to * 
healthy nutrition, which is essential to the safe, painless, 
and rapid repair of woimded structures, so powerfully 
promoted by infrequent dressing and compression. These 
are the two great factors in successful wound treatment, to 1 
which your attention is now specially invited. 

Case LXIV. — Removal of enchondromaloua tumour 
from Oie face. — DresnTige -not toitckedfur a iveek. — Cicatrix 
aolid. 

Mrs. Bradshaw, Ward 5, had an cnchondromatous tumour^ 
the size of a pigeon's egg, beneath the right zygomatic ardb 
On removing it, I found the covering skin loose, but the 
deep parts required careful dissection, to separate the ad- 
hesions without injuring the contiguous nerve. After 
bringing the edges in close apposition, and securing them 
■with three points of silver suture, our house surgeon, Mr. 
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R, B. Wilkina, covereJ the port with a pledget of lint soaked 
in styptic colloid, dry oakum, and a compressing bandage. 
There was not the slighest pain or constitutional irritation, 
and the dressings were not touched for a week. They were 
quite dry, and the surrounding skin of natural colour. The 
sutures were then taken out, leaving the linear cicatrix firm, 
and the patient quite well. 

Case LXV. — Wound (three inches j over and exposing 
lower jaw. — ClcalTix solid tlie tenth day, a/tertwo dressings. 

Just before admission E. H. had fallen forward on 

the edge of a barrel, which inflicted a wound nearly three 
inches long a little to the left of the chin, exposing a con- 
siderable portion of the lower jaw and its depressor muscles. 
The edges of the wound were at once accurately adjusted 
with five points of silver suture, a fine drainage-tube was 
secured in the lower angle, and smooth pressure exerted 
with a fine soft bandage over a pail of pui-c absorbent gauze 
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and cotton. The first di-essiug, with two sutures and 
drainage-tube, was removed the third day, when 
absorbent pad was found to have taken up some sanguineous 
discharge, and the greater part of the wound was healed. 
The three remaining sutures were removed tlie eighth day. 
Oq the tenth day, the wound was solid and the 
cicatrix hiiear, with the exception of the lower angle, which 
presented a slight pucker, at the point where the ihaini 
tube was introduced. 



Case LXVL— iarj/e popliteal aneurism. — Ligata.Te 
femoral artery with common caljut in Scarpa's triaitffU.- 
Recovery after five changes of dressings. 

Abraham Whitehouse, mt. 32, a brush maker, formerly 
foot Boldier, admitted April 24th, 1879. In March, 1877/ 
after heavy work, had rheumatic pains at the bock of the 
right knee. Three weeks later felt a beating swelling in 
that situation, as large a.s a pigeon's egg. In July he was 
sent into hospital at Colchester, where it wa.'i considei-ed the 
aneurism had been cured by pressure. But pulsation 
returned, the swelling grew, oud the patient waa discharged 
from the army, in April 1878. During the following twelve 
months he disregarded his condition, and worked for his 
living until disabled by pain. 

On admission, a swelling nearly seven inches iu li 
occupied the right popliteal space. It was soft 
pulsating. The covering skin distinctly bluish. A loud bruit 
in the tumour was silenced by pressure on the femoral artery. 
The circumference of the right lower limb, on a level with 
the patella, exceeded the left, by four inches and 
eighth. 

I tied the femoral artery w ith plain catgut, May 3rd ; 
and closed the wouud, with five silver sutures, except at the 
lower edge, where I iasertod a drainage-tube ; dry lint pad 
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dressing, with cotton-wool over the limb and light pressure. 
Two days afterwards the temperature rose to 100°, itg 
highest point throughout the treatment. It fell to 99° on 
the fourth day, with pulse 70 ; resp. li. I now removed 
dressings, and found faintest blush near edge of wound, 
which was united throughout, except at the drainage-tube, 
through which a little pu.9 issued. All sutures removed ; 
dressing with naiTow strips of plaster, dry pads and gently 
compressing bandage. The solid tumour gradually shrank, 
and the patient was discharged at the end of five weeks 
after five dressings. 



Case LXVIL — Operation for atranffuXated femoral 
hernia. — Two dressings in seven days. — Wov.nd healed. 

Eliza Taylor, aged 7a, admitted January 30th, in a state 
of very great prastration, having sufft-red for tive days 
from all the symptoms of strangulated hernia. When I 
saw her, very shortly after admission, the drawn counten- 
ance betokened great suffering, vomiting was frequent, the 
pulse 10-J and very feeble, the body emaciated to an extent 
rarely witnessed. On the left side, in the region of 
femoral hernia, was a small tumour, on which the taxis had 
been attempted in vain by the parish surgeon, who had 
sent the case into the hospital. It was not a case for 
debate. I directed etiier to be administered, and at once 
cut down upon tlie tumour. It was necessary to open the 
sac, before the constricting band could be divided. That 
done, and the gut restored to the abdominal cavity, I 
brought the edges of the wound together with two points 
of silver sutm-e, and over it applied, with gentle pressure, 
an absorbent cotton-wool and gauze pad, with an absorbent 
spica bandage. 

The report next morning was, " Has slept well, has no 
pain, pulse 100, resp. 2ij temp. 98'3°." February 2nd (third 



day after operation), pulse 90, reap. 24, temp. 982" ; the] 
wound dressed for the first time. A slight amount rf^ 
discharge had soaked through the bandage and pad. The 
parts around the wound looked of natural colour and quite 
healthy. On removal of the sutures the deep parts of 
wound quite healed. The edges were brought together byJ 
strips of plaster, and the dressing completed with 
absorbent pad and bandage as before. 

February 5th was the date of the second dressin 
February 8th of the third. The note this day was, " Pula 
74, resp. 20, temp. OS*-!". Only one or two drops i 
odourless discharge dried on tlie pad ; wound healed." 

The next day, the eleventh since the operation, ihom 
patient was allowed to get up, She did so every dayl 
since, rapidly improving in general health. You saw her, i 
still of course a very feeble old woman; but, so. far i 
the operation was concerned, the scar was only visible on close ' | 
inspection, and looked as solid as if it dated from months-l 
instead of days. 

The four cases just related could not have had a more^ 
uneventful course, and a more satisfactory issue. Ths;! 
enchondromatous tumour on the cheek, and the woundl 
exposing the jaw, were not very grave matters ; it wasi 
otherwise with tlie strangulated hernia in the very feeUal 
old woman of seventy-five, and with the soldier's largftJ 
aneurism distended nearly to bursting. In tlie treatment 
of all the cases, an essential and leading feature was infre- 
quent dressing, which has the great advantage of allowing 
the patient to forget the wound, and to enjoy bodily repose, 
free from nervous apprehension. 

It was Sir Henry Holland who remarked, that " th» I 
strong and continued direction of the attention to a part, iB f 
all probability aflects cither its innervation or its 1 
circulation, or both," and, I would add, its nutrition, too^ J 
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If immoUIity — material rest — be essential to organic 
consol illation, a no less potent factor in perfecting it, is 
unquestionably nervous rest. One of the points on which 
the consensus of surgeons is happily becoming every day 
more pronounced, is, that once co-aptation is effected, in 
wound and fracture treatment, there should be a minimum of 
irritation and interference. But, with all its advantages, the 
pructicc of infrequent dressing is attended with one 
difficulty, more especially felt with private patients. Tliey 
are anxious that the surgeon should see how matters are 
getting on, and cannot reconcile themselves to their injuries 
not being looked at. The practitioner's tact must minimise 
this obstacle. The removal of an outer bandage may give 
satisfaction without doing any hann ; and most people 
become reconciled to a line of treatment, which practically 
relieves them of all pain. 

The principle of infrequent dressing decided, the practical 
question arises, how often should a wound be dressed ? In 
replj', no definite rule can be laid down. The surgeon's 
chief guides must be the patient's countenance, attitude, 
and feelings ; the condition of the tongue, skin, bowels, and 
kidneys ; the pulse and respiration ratio, and the 
thermometer. 

I attach very great importance to facial expression and 
manner of lying, as denoting ease or discomfort; and 
always take into serious account complaints of pain, A 
fracture, or an amputation, through the thigh, fracture of 
several ribs, a large wound in the chest from removal of a 
tumour, and, in fact, the majority of solutions of continuity 
after operation or accident, admit of being treated with very 
little pain indeed. If there be much pain, especially if the 
pulse, respiration, and temperature be much above Uie 
normal standard, something is amiss; the seat of injury should 
then be inspected, and the constitutional state carefully 



182 

enquired inta Constipation is a frcfjUL-nt cause o£ rise at*' 
temperature, and I have repeatedly known the thermometer 
fall two, and even three, degrees within twelve hours, aftec 
an evacuation of the howels. Rise of temperature may 
be accidental, and of no importance if only persistent f( 
ft few hours. The close watching, wliieh is of the vi 
essence of success, will either remove or confiri 
apprehension. 

After all important operations, pulse, respiration, 
temperature should he noted morning and evening ; 
in the case of intelligent patients, it is impoi 
that they should not see the chart. Alarm and the 
tension of expectancy, are quite enough to send ap 
the pulse and the thermometer. Mental and bodily rest or 
unrest go together, and what the surgical patients reciuire 
is absolute and complete rest. {') 

If the signs of constitutional tranquility he altogether 
aatisfactiOry, I attach very little, indeed scarcely any, 
importance to the permeation of discharge. If it be reddish, 
soon after an injury or operation, we know that bloody 
Berosity soon dries by evaporation through our absorbent 
dressings, which tlien form a shield-like artificial scab 
two-fold potency, by air exclusion and immobilization. 

The dressings thus ih-ied after permeation may be left for 
daj's, if the thermometric and other signs permit. When at 
last renewal is effected, the parts under the original 
dressings are found dry clean and sweet, and the cicatrix 
in all probability solid, or very nearly so. If, instead of 
being permeated by sanguineous serum, the dressings bfr 
stained by a purulent fluid, the time tor change will eoi 
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(*) ^ome ver; interesting thenaometriu ob-iervationu in ceUtian to 
dnuing, ue contuned in a Note on Wound TreBtmant. by Mr. Williun 
Hon. Surgeon to the Ro^r&l Albert Edward Infirmary, Wigan. LIvst< 
Uedioa-Chinirgical Jniimnl. Jununry, 1833. P. 13, 



; but mast not even then be bastoncrl unduly, beyond 
the neceasity indicated by the signs already referred to. 



Pressure, as a therapeutic agency in the general practice 
of surgery, has not yet attained that position in the 
estimation of surgeons to which it \s entitled on scientific 
and practical grounds; and we shall now pass some cases in 
review with the special object iif enquiring into the power, 
and the rationale, nf phj- si o logical conipre.'wion in its 
surgical applications. 



Case LXVIII. — Amputation, of the little fimjer.- 
/ the first intention. 
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From the right hand nf the man now before you, I 
amputated the little finger tea days ago, being careful to 
save enough skin to admit of easy closure of the wound 
without tension. One bleeding v&ssel was stopped by 
torsion. Tlie edges were imitcd by three points of silver 
suture, and the wound was covered witli a pledget of 
picked oakum ; a moist pasteboard splint was now bandaged 
with equable pressure over cotton-wool padding, to tho 
palmar aspect of the limb, from the tips of the fingera to 
tho elbow, and the forearm suspended in a sling at an acute 
angle with the arm. At the end of the week the sutures 
were removed, the diy pail and compressing bandage 
renewed. On this, the tenth day, you see tho linear 
cicatrix dry and solid, in the midst of parts as healthy as 
you ever see in the most successful cose of hare-lip 
operation. The after treatment could not have been 
attended with leas pain to the patient, or with less trouble 
to tlie surgeon ; neither could the process of healing have 
well been more rapid and solid. Amongst the agencies 



which contributed to this result, no single one wan morftj 
potent than the equable pressure. 

Case LXIX. — CoTitused and ivjlamed v;ovnd of thtk 
thumb. — Bralivg uvder ivfreqvent dre^vfi, position, and'M 
preeeure. 

This youth is the son of one of our principal i\OTj and I 
bone turners, Trho, while practising the other day with a fine 
circular saw, nearly cut off the soft pad at the end of his 
right thumb. He did not consult me until the third day, 
when the little flap was swollen, the wound dirty, the whole- 
thumb throbbing and very painful. On compressing the I 
radial artery with the finger just above the wrist, thi 
throbbing and pain ceased, and I taught my patient how t 
obtain the relief, by effecting the digital compressios 
himself, with the thumb and indes finger of his left hand, 
then brought the edges of the wound together with narroirl 
strips of emplastrum elemi, leaving !-light inter%al8 for the J 
escape of matter ; covered the end of the thumb with a little I 
fine picked oakum, bandaged it so as to effect gentle uniform 1 
compression, and supported the hand at an acute angle witl 
the arm. The sling used for the purjmse enclosed the elbc 
as every arm -sling should do, to be eflBcient,(*) 

Belief was immediate ; the dressing was not touched fori 
four days, and only twice afterwards, at intervals of three I 
days. You see the thumb very nearly a match for it' fellow, , 
and a linear cicatrix is all that is left of a very ugly wound. 

(*) To moke sudi a, alint; for thu right arm of an sdult, take > pieoe of 
black alpam or ather BtiiUUa material about 28 incbea wide, and a yard long ; 
told it coraenrise with the Rmnlleat triiugle inwards ; the outer one will thiu 
luve about five inclies projecting beyontt tbc half squaie ; the band resta in the 
bauB of the tiiftDgli!, the oppoiite angle is at the elbnw, which may be ellicieDtly 
iUpported b; thu projecting portioa of the outer lajer being carried round the 
lower end ot the huinenu, and pinned or alitched to the inner part of the 
■ling ; it* two long extremities are carried tipwarda, on the dorsal and palmar 
u>«ct of the (oreann reipectivel;, and Kcured bj lafetj pin. 
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This case illustratef, like the preceding one, the advantages 
of dry and infrequent dresEinga in the treatment of wounda, 
whether contused or incised. The succeeding case furnishes 
additional evidence of the heneBts to be derived from 
position and compression in the treatment of inflatnniation 
of the limbs. 

Case LXX. — Inflamed leg-alump ; adherent cicatrix; 
proposed inicision in search of dead bone. Rapid decrease 
of all eymptoma uiider pressure, immobilizaiion, and 
auspensioTi. 

A fanner lately came in from the country to consult me 
under the following circumstances : — His left leg had been 
amputated, a year previously, for compound fracture in the 
lower third. Free incisions had suliseqiiently been made 
below the knee, for phlegmonous erysipelas, and the sears 
resulting from them, as well as the cicatrix on the face of 
the stump, were adherent to the subjacent tissues. An 
attempt had been made to wear an artificial support, but it 
produced great irritation. The stump swelled, became red 
and exquisitely tender. The pain wa.s greatest in a long 
cicatrix on the fibular side, and here it was proposed to 
make an incision down to the bone. 

I recommended that the patient should remain in bod for 
a few days, and after enveloping tlie stump and the lower 
half of the thigh in absorbent gauze and cotton-wool tissue, 
I applied a smoothly-compressing bandage over a millboard 
lattice-work, with the knee straight. The limb was swung. 
The patient was at once comfortable, and had the best night 
he had passed for months. Two days afterwards, the 
apparatus being quite loose, I removed it. The parts 
beneath were pale, shrunken, soft, and painless. There was 
no more question of incisions. I renewed the compressing 
apparatus and suspension for a week, when the stump was 
in as good a condition as it ever can be, 



A clear underatanding of the value of compreBsion, as 
dtstinguisbed from constriction, is of the very first importance 
to the successful treatment of wounds, and of surgical injuries 
generally. 

Of all surgical agencies none more beneficent than c^m- 
presaion, none requiring more delicate manipulation, none so 
inadequately appreciated. Under a smooth and uniformly, 
while lightly compressing, bandage applied to the head, the 
trunk, or the limbs, extravasations of blood are absorbed, the 
healing action is promoted, and ii soothing influence is 
exercised. There umst be no constriction — only equable 
adaptation of surfa ce to surface, with the light pressure which 
always comforts. There must be no squeezing like that of 
an old college Mend's hand, when seen after a long absence ; 
such pressure as that, on tender parts, is intolerable con- 
striction. The soothing surgical pressure is like that which 
you interchange with ihe hand of a lady, when the pleasure 
of meeting her is tempered by a respectful regard. Your 
hand adapts itself to hers, and gently presses it wherever it 
can touch it, but nowhere squeezes it for fear of offending. 

Doubtless a very great deal depends upon how, and with 
what materials, pressure is applied. If you bandage a limb 
firmly with a strong cahco roller over ordinary fracture pads 
or dense common wadding, against wood or iron splints, the 
risk is imquestionable j but if you use the softest materials, 
such as you are in the habit of seeing employed in this 
clinique, especially if you use this beautifully elastic and 
absorbent gauze and cotton tissue, and soft bandages, you 
will have reason to congratulate yourselves upon admirable 
results. 

How such pressure, when employed by the surgeon in the 
treatment of injuries, soothes and heals, is illustrated in, 



Case LXXI. — Extensive injlainination and acute 
KnaitiveTiess of leg, rapidly subdued by elastic pressure. 

On the 18th September, 1879, a bloated, middle-aged man 
came before me in the out-patient room, with his right leg 
big, tense, purple, and exquisitely tender. 

From the full notes taken by my dresser, Mr. W. R. Awdry, 
I condense the previous history, state on admissioD, and 
prf^esa under treatment. 

The man had earned his living as a hawker, and been a 
bard drinker. On admission, tlie right leg was of greatly 
increased size, and of deep purple colour ; the skin tense and 
shining, and intensely sensitive to the slightest touch. 
Circular measurement of the two legs gave the following 
result :— 

Right. Lett, 

At the middle of the patella 18^ inches. 17 inches. 

Six inches below - - 18 „ 17 „ 

Bound the malleoli - - 14 „ 11^ „ 

Eght p.m. — Placing the man on hia back and raising the 
foot, I enveloped the limb in a layer of cotton-wool, 
over which I constructed a compressing millboard and bandage 
lattice-work. 

September 19th, nine a.m. — After the lapse of 13 hours, 
bandages very loose from the considerable subsidence of 
swelling, which has taken place in the twelve hours since 
'they were applied. I applied another bandage with firmer 
pressure, and suspended the limb. Tlie patient had passed 
a comfortable night, with the exception of some pain between 
midnight and five a.m. He is now perfectly comfortable. 

8,15 p.m. — Has been very easy all day. On removing the 
apparatus the limb is much jialer and softer, and scarcely 
tender on pressure. The patient's spontaneous expression is, 
— " It is wonderful how I can bear it handled now, apd I 
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ohA s feftther toacliing it last night." The 
Ar acalar iDeasurements of the right leg : — 
Dcenaw in 
24 boon. 
A - - 17 inches. 1| inches. 
Bbcbw - Ui „ 2| „ 

te^^Mli - 12 „ ^ „ 

. ti ptfteboud were now remoistened, to fit the 
A^md fauidaged to it, lattice-work fashion, over 
•itk meieaaed pressure. The apphcation last 
^ cMkdocted most gently, caused occasional 
if jartoise soffering, bat the patient bore it to- 
he»f<oted comi«ratively ronghly, without the 
TW stxot process was rei»caled daily, to follow 
limh with equable pressure ; and, a^_ 
;. the two l»g3 were of equal size. ^ 

;tht bC9Kficial influence of the horinmtal position 
,^k^Mdof the suspension of the limb in the flexed 
^ AoR CMB be no question that the immediate relief 
npid subsidence of swelling were chiefly due 
dHCic presEore. Vou have had the opportimity 
■te te t^ clioique numeioua cases, accurately 
^MMiiBg tbat a similar plan of treatment employed 
4 «<«t* sfnin, and after other iDJuries attended 
00, ttmBtMy heat, and pain, is followed by equally 
(waltd — almost immediate ease, and rapid 
«f swelling. ^\"hat is the physiolc^ical ex- 
^ 1^ actioD of pressure in these cases ? Are 
^^gr K> hydraulic or vital, to rascular or to nervous 
• In other words, when a limb is greatly 
.^ ^ «xttmv»sation of fluid within its substance, 
jina dne to filtration from disturbance in the 
.im^ to disordered innervation of the blood 
,it.<i^unatioQ of those influences ? 

let us revert briefly to case LXXJ. 
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In that big, tense, shining, purple leg, the extreme 
sensitiveness admits of explanation, by the irritation to 
which the nerves were subjected in the inflamed, swollen, 
and solid limb. The irritation of the nerve-6lament8, carried 
along their trunks to the resjiective vaso-motor centres, 
became a cause of still further vascular excitement ; and so 
a circular chain of intensifying cause and effect was 
established, — more blood and extravasation in the limb, more 
nerve-fibre irritation, greater vaso-motor excitement, and 
proportionately greater determination of blood and its 
inevitable results, — corpuscular migration and exudation of 
plasma. 

The condition of a distended lirab may presumably be 
held to pervade all the tissues, but especially the blood- 
vessels. I am greatly impressed by the bearing on this 
point, of a passage in a recent paper by my friend aud 
colleague Dr. Robert Saundby. Wtitmg on obliterative 
endarteritis, and the inflammatory changes in tho coats of 
the small vessels, the author sets out witli this generaliza- 
tion, as the result of his microscopic investigations. " The 
changes in the vessels agree very closely in character with 
the changes in the surrounding tissues. Where the inflamed 
parts arc swollen and infiltrated, swelling and infiltration 
will be found in the \-esseIs ; and where the inflammation 
gives way to organisation, however low in type, tliis is 
repeated in the vascular walls." (*) If so, one explanation 
of the influence of rest, position, and pte.s.yure, in reducing 
a swollen limb, may be their direct action on the swelling 
and infiltration in the vessels. 

The mere act of laying our jatient on his back and raising 
the foot had a tendency to empty the leg of some of its 
redundant blood ; and the elastic pressure of the millboard 

(*) Ths Journal o£ Anstomj »nd Physiology, Normal nud Pulliological, 
VuL 17, p. ISO, p*rt 2. Jftuuar;, 1383. Uacmilltuk &, Co. 



and bandage lattice-work over cotton-wool rapidly and 
powerfully contributed to the same result. The experiment 
of raising one hand vertically above the head, while the other 
is held dependent by the side, proves the rapid influence of 
position in emptying a limb of its blood, for in a very few 
seconds the raised band is pale and comparatively exsanguin&J 
Charles Bell (+) had a clear conception of the ease withi 
which a limb can be emptied of .much of its blood by 
bandaging, when he advised rolling a limb before amputation, 
to empty the veins into the general system and save blood. 
This is the expulsive principle which Esmarch has carrieetj 
out, with HO much thoroughness and usefulness, in hiffl 
apparatus for bloodless operations, and which, in a minac| 
degree, operates in our compressive apparatus. 

In the big, purple, tender limb, on which 

commenting, the balance of arterial and venous pressure ' 

which had been disturbed, beyond the jwssibility of natural 

readjustment, was restored by jKisition and external elastic 

pressure. So soon as the normal hydraulic condition of the 

local circulation was re-established, the man was at ease, and 

the limb quickly softened and sh'.-ank. 

When considering the means at our disposal for the arrest 

l«f hsBmorrhage, I dwelt (*) on the importance of taking into 

jount the physical, as well as the vital forces and conditions, 

nof the circulation. It is especially important to do so when 

^jtndying the influence of gravitation and pi-essuve on 

oongestion, which is the preliminary stage of iuHammation. 

If you turn on its side a human corpse, which has been 
liing on its back some hours, you note that while the 
tateriorpartsof the body are pale, the posterior are congested, 
^ not uniformly so. The skin covering the shoulders, the 
wks of the elbows, the sacrum and buttocks, and the calves 
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i>t Surgery. London : 1331, p. 5 . 
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of the legs, is comparatively, often quite, pale. Those are 
the points on which pressure is exerted. In the hollow of 
the loius, and, as a. rule, in all parts at the back which ore 
not compressed by the weiglit of the body on the table, the 
graritated blood has imparted the damson stain of 
ongestion. 
If a limb, afi'ected with erysipelas or congestion, be 
allowed to lie flat on the bed, you will find that the posterior 
part, if not quite pale, is j'et much paler than that which is 
not compressed. When dressings with elastic pressure are 
applied to an inflamed or congested part, discoloration 
remains most perceptible in the parts least compressed, and 
especially in those beyond the limit of pressure. 

Gravitation influences the circulation as an accessory, 
when the vital forces are in full vigour. Whenever these 
Ml, the effects of gravity and consequent expansion of the 
waifs of the vessels, and effusion through them become 
manifest. 

It is also a uotewoi'thy fact that absorption is the "less 
rapid, the fuller and tenser the hlood-vesselsare;"(")8o that 
it is reasonable to assume, that vascular distention being 
reduced in a swollen limb by rest.eposition, and pressure, 
these influences, in direct ratio, accelerate the reisorptiou of 
the products of extravasation. 

If anyone reflects on the powerful hydraulic engine cou- 
tiiined within us, on the velocity of the blood current, on the 
close elastic packing of all the tissues and organs of the body, 
on the elasticity and strength of the iutegumental covering, it 
cannot be matter of wonder that a solution of continuity, 
such as a wound or a fracture, is attended with serious 
results. In so iar as they are due, as they are in fact to a 
considerable degree, to a disturbance in the balance of 

■ W MorrftDt Baker, F.aC.S. 
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S B tHtcD^iUe tfait cqoaUe elastic ctm^nvsaon, 
tabSfy aid ib ntUnag the pbysiologka] coodition, 
itiiftdo*e iwiit«Hw> 

B the chief phracal cause of the greater 
ti the loves; thfto the uppo- Utnbe, to sireiling and 

it woggats the ^^hnzticHi of the tberapeotic 
the healing of ulcers of 



1W laBlogT between dead uid liring organic matter is a 
fcodal aooroe of ^Uacy caiefoUy to be guarded against ; 
iMt the BMe I am about to quote illastrat«5 the application 
flfihe flhanratiDOS made a diort time since, as to the coloar 
«k Ite back (rf'a eoipse. 

CiSE LXXn. — Comninuted fnzctun of radios and ulna, 
in bmting ia fA« perineum. Skin pale on 




William Ckipotter, age 19 years, was admitted June 20th , 

Sbeatly betwe admisaon, the scaffolding on vhich the 
yilimt was weridng gave war, and he fell a distance of thirty 
IM i a pair of pulley Uock:^ about one cwt., bUing at 
^ tame time upon the upper end of his right arm. 

Note on admission.—" Patient is suffering from severe 
Awk ; the riglit forearm is tense, swollen, discoloured, and 
itrfJiicaMfd ; there i^ comminution of radius and ulna ut the 
jHMtion of middle and upper third. There is some swelling 
tjlHUl light buttock, with pain and tenderness." 

VW Kmb was rolled with cotton wadding, and plaster of 
Vkit» bandages applied, from centre of arm to end of 

— Arm comfortable ; case rather loose ; patient 

u {^n ; u large hicinatoma has formed in front of 

iscbii, surrounded by ecchymosis, which 
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extends forwards utoijg tliu permeura to tlie scrotum, and 
upwards beyond tbe iliac crest; the skin posteriorly is normal 
in colour throughout the region of pressure consequent upon 
dorsal decubitus. The contrast is most marked between 
the pale skin, where compressed by lying upon, and the dark 
blue ecchymosLs just beyond that limit 

It is also reasonable to assume, though not so easy to 
prove, that just as pressure applied externally prevents 
blood stasis, it is opposed to the stasis of lymph. I expect 
that the more closely the matter is enquired into by 
physiologists, the more clearly it will be seen, that the 
surgical effects of pressure are based on demonstrable 
scientific principles.(*) 

In passing from physiological explanation to surgical 
practice, it is scarcely possible to dwell too frequently, or too 
emphatically, on the distinction between compression and 

I*) I hkvs muoh pl»iur3 in tc'iaoiiMftag Che obUgitioiB under whicli I 
h»s been piKed. by dUauitin^- the phyaiolojfiul >ctiaa of surgical pressure 
witii iny friend aod callaague, Dr. A. U. Carter, with ray brother, Profeaior 
Arthur G»mgee, F.R.S., aad with Profeunr D. J. H&inilton, of Aberdeen. 
Tha ■rticU by the lattar on the Prjcoii nf HeiUog (Jimrnil of Anatomy and 
Pbyaiolo^, London: Miit;milUn •t Co., July, 1S79. P. 319.), written from 
ma independant tcisntiSn Btiod. point, ie full of 8Uj;gsitiaas for the practical 
■urgeoo, who will &laa find much valuable ialonantioii on the history and raloB 
of surgical compreijion. in ; — U. Lnobu'd. Opuuulei de Cbirurj^ie, surrutUlt^ et 
I'abus de la Compreaaioii, et propriety] de Teau froide et chande daas la cure 
dea malaiiu chirurgicAlea, tj^ra^bourg. I78t! ; Neue Barjierlcungen uod 
Erfahruugeo zur BEreicberun;; der Wundarmeykunit ucd Ariaaygelahrboit 
voQ Chriitian Johann Authou Theden. Berlin uud Stettia, US2—95; 
P. Bretoonean de I'litilite de U C impreulon, et en pirticulier de I'efGcaalte du 
bandage de Th^den danii rioltiniuiition idiopathique <te la peau. Thbie 
pr^nt^ et soutenue h la Faculty de Mcdecine de Paria, le 7 Janvier, 1815, 
ID Collection dea Theses souteDoei a la Faculte de Medecine de Paris, t. ler.; 
MarjoUu, article Compresuon, in Dictiounatre de Medecine, Paris, 1822, VoL 
6, p, 61 ; A, Velpasu, Mamoire aur remploi da Bandage CompreasiC dans le 
TraiteniBUt di: I'^ryaipble Phlegmoneu). de la Briilura, ut de pliuieurs aiitrea 
Inflammatioiu Aiguea des Membma. Archives Gcneralea dt< MddeciDe, t. 11, 

Bp. lB-2 et 39J. Paris, lS2d ; L. J. Sanaon, article Compressioa, in 
ictiontiaire de Medeoiae et de CUrurgla Pratiques. Paris, 1830. T, 6, 
p. 387 ; J. L. O^lvie Will, on Some of the Sur^pcil Uasa of Elastic Oomprcs- 
sion. Edlnbor^b Medical Juuroal, Maruh, 1379 ; Ch. Sarailn, article Compre*- 
aion, in Nouveau DJctionnairu de U^decine et de Chirurgie Pratiques. Paris, 
Bulltre; 1372. T. 8e., p. 779etseq. The writinga of Mynom, Bayntou, John 
Scott, Seutin, Burggraeve, Martin of Boston, Bryant, and Eimirch, (inotad in 
other parts uf this voluiua, are aLia rich in evidence proving the surgical value 
of prctauic. 
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aJl the more of course, if you raise the hand vertically, 
then bend the elbow at an acute angle, immobilize the limb, 
and aimultaneoualy compress the inflamed surface. The 
experiment ^vill demonstrate how immobility, position, and 
compression ajwist each other, and how, jointly, they attain 
a potency unrivalled by any other triple combination in 
surgical therapeutics. Clinical experience supplies abun- 
dant confirmatory evidence. 

Case LXXIIl. — Severe onychia and in/lammation of 
the great toe. — Cured by immobilisation and pressure. 

I was consulted in the case of a middle-aged gentleman, 
of full habit, but without gouty history. Two months 
previously, while cutting the big toe-nail of his right foot 
he injured the end of the toe. It swelled and became 
painful. He had the advantage of attendance by two very 
able practitioners, who applied a variety of lotions, 
fomentations, and poultices, partially excised the nail, and 
had, in fact, as I was assured, done almost evcrythingt 
The patient, in robust health, was confined to hia bed, 
wholly disabled by the exquisitely painful toe. "When I 
visited him, in consultation, I found a bread poultice secured 
on the end of the toe, by means of a handkerchief crossed 
over the ankle. So timid was the patient, that it was only 
after some little persuasion that he would allow me to 
remove the poultice. This done, and all its particles gently 
wiped off with a piece of dry soft lint, I exposed a hig, 
tenae, shiny red toe, exquisitely tender to the slightest touch. 
In the place of the nail waa a dirty, reddish-grey sore. 
This I covered with a thin layer of muslin soaked in a 
solution of borax and glycerine. I enveloped the foot and 
ankle in a layer of fine cotton-wool, applied a piece of 
moistened pasteboard to the sole of the foot, extending from 
a little beyond the heel to half an inch in front of the great 
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toe, and broad enough to embrace the tread o£ the foot. Across 
the aakle I placed two diagooal strips of moistened paste- 
board; and over the wliole a smoothly, but decidedly 
compressing bandage. The dressing was completed by fixing 
with a few turns of bandage a dry pasteboani splint to the 
sole of the foot, and securing the lower part of the limb in 
the hollow of a pillow, tied round it with a couple of pieces of 
bandage. 

The patient was immediately comfortable, and continued 
BO. He passed a good night, and when I saw him 
next day wa^ quite easy. On removing the dressing after 
twenty-four hours, the toe was comparatively pale and 
shrunken, and could be handled comfortably. I reapplied 
the same dressing, but with firmer pressure. Forty-eight 
hours later, iiaprovement continued without interruption. 
I found the toe still further reduced; and as the sore, though 
healthier, was not quite clean, I brushed over it, and into the 
crevices, at its root and side^, with a fine cam;;1-hair pencil 
dipp3d in the following lotion : — borax, half a drdchm ; 
compound tincture of lavender, a drachm and a half ; 
glycerine, an ounce and a half ; water, sis ounces. This 
application did not cause the least pain, and when I hil 
once more immobilized and compressed the foot, I was able 
to drop it, from the height of a couple of feet, on to the 
couch without the least discomfort. Within a week, the 
patient went out for a ilrive ; a few days later he was able, 
to walk well, and left for a tour on the continent. 

The lotion applied to the sore was unquoationably of viJi 
in promoting its healing ; but it was not applied, until after 
very marked improvement had attended immobilization and 
pressure. This treitinent was attended with immediate 
relict Well do I remember the patient and his wife 
assuring me, after I had very gently taken off the bread 
poultice, that the toe was so sensitive it could 
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touching. I have heard such statements of many inRamed 
joints and limha ; but equable compression, physiological 
position, and immobilization, soothe them like charms. I 
know nothing in surgeiy more noteworthy than the consider- 
able elastic pressure which can be borne with the most perfect 
comfort, by a part just previously so sensitive that the 
sligheat touch may have been intolerable. 

In-growing toe nail is a good illustration in point. 
Given an extreme case, with the inner edge of the nail 
curled into the sore flesh, out of which dirty red granulations 
spring, the fleshy pad on the Inner side of the toe rising to 
overlap the incurved nail. The toe itself is at the same 
time swollen, red and tender. In such & case, while the 
patient is sitting before me, I place his foot between my 
knees, and drawing aside the pad of the toe pass 
a fine probe gently under the nail, with enough 
cotton-wool to raise its inner edge a little, and prevent 
its cutting into the sore. I touch the granulations with 
solid sulphate of copper, and place, over them and the flesh 
pad on the inner side of the toe, a pad of lint, which I fix 
with decided pressure, by a long spiral strip of adhesive 
plaster, commencing on the inner side of the foot well above 
the hall of the toe, and winding round it and the lint pad. 
As a iTile, with the rarest exceptions, the patient, who 
previously might oniy be able to stand uneasily, can now 
stamp his foot down and walk away with comfort. For a 
completion of the cure, the dressing may ha^'e to be renewed 
a few times, at four or five days interval. Wide boots -with 
easy tread roust be worn ; otherwise the naturally defective 
conformation of the foot, which is a prime factor in these 
cases, is very likely to lead to recun-ence. But the patient 
can soon be taught the reason of his suffering and of his 
cure, in which well adjusted pressure is the chief agency. 
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Well adjusted elastic pressure is also of great value in 
the treatment of bubo, bums, and carbuncles, (') and Bome 
surgeons have recommended that it be applied by means of 
sponges, ("t") Independently of other considerations, absor- 
bent gauze and eotton-wool dressings have these advantages: 
— the same process which renders them absorbent, deprives 
them of all impurity ; their elasticity cannot be surpassed ; 
and they are so inexpensive that there is no inducement to^ 
preserve them. Theii' destruction by burning after cbai 
of dressing, ensures a perfectly pure renewal. 

In the injury to the boy's thumb (Case LXIX, p. 184^^ 
which occupied our attention a little while ago, it was noted 
that in addition to the application of smooth elastic pressure 
to the siui'ace, the radial artery was compressed with the 
finger just above the wrist, and the pain and throbbing then 
ceased. 

It ia many years since I first employed digital 
compression for the treatment of aneurism, and, in common 
with the majority of surgeons who have resorted to it, was 
impressed with its great ^alue. It was not until I had the 
opportunity of frequent interviews with Professor Vanzetti, 
of Fadua, that I quite understood the advantages which may 
be derived from the practice of digital compression of 



(*) Climcal lecture nn the Treatmeat of Anthnx, delivered at St. 
Vineent'i Hospital, by Dr. O'Fsrrall. Re-printed trom the Dublin Ilo^itat 
Gaatte. Dublin : Biowneimd Nolan, 1858, 

(+) C»«eH In aurgery, witli Remaike. Pari I. By Charles While, F.R.a, 
Surgeoa to the Manchester Infinnary. London, ITiO. P. 151, ct seq. An 
Appendix to an Eni[uiry Into the Present State of Medical Surgery, by the 
late Tbomu Kirkland, M.D. With Preface, Notes, Ac, by Jamea EirkUnd. 
Loodan, 1813, Cuntributiona to the Patbolo((y and Practiceiof Surgery. By 
James Syme. Edinburgh, 1848. Pp. 77-8. Sept 8rd, 1881, pp. 423—5. 
The Constantly -moigt Antiiieptic Sponge Dresiing in Surjpcal Enqniries, by 
Fnraeanx Jordan, F.RC.S. I/mdon. 2ad edition, p. 126. On the Use of 
Sponge PresBure u a Surgical Dreiring, by Jauea Hardle. Lancet, vol 2, 
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arterial trunks, in the treatment of injuries and diseased 
conditions of the limbs other than aneurism. 

In some severe fi'acturea, digital compression of the main 
artery will be found to he a powerful aid to circular 
compression and immobilization of the limb, in lessening the 
blood supply, checking spasra, and promoting abBor^jtion of 
bloody or inflammatory effusion. Unquestionably, digital 
compression is in the front rank amongst the resources of 
conservative surgery ; for it is harmless, when not actively 
beneficial, and a very short time suffices to determine its 
real value in doubtful cases. Physiologically, the principle 
of treatment is a sound one ; climcally, it is of real 
efficiency. 

Every practitioner has ample opportunity for proving, by a 
perfectly safe and easy method, that many attacks of 
inflammation of the limbs may be cured by digital 
compression of the principal arteries : and that, with very 
rare exceptions, this will form a powerful aid to treatment, 
— always easy, never dangerous ; at once scientific in its 
principle, and conservative in its object. Digital 
compression gives relief, though often only ausiliary to 
other remedial measures, alike in whitlow and phlegmonous 
erysipelas, in arthritis and compound fracture. 

From the combUiation of equable elastic compression of 
the surface, and digital compression of the main artery of a 
limb, the mast beneficial effects may be anticipated in 
remo\'iDg pathological products, and restoring the physio- 
logical state. 

Professor Vanietti's Memoir (•) on " Tlie Treatment of 
InSammation by Digital Compression," is so little known, 
and is so difficult of acces.?, that a condensed translation of 



(•) Ob«ervationii on the Treatment of Inflttmmaticpn by Digital Compreaaion, 
by Dr. Tito VmioWi, I'rofeMor ot Clinical Surgery in the University of 
^diu. Giomtle Veneto di Scienze Mediche, Vol. 10, Serie 2. 
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it may, I trasi, prove an actppfnl'K' nnd useful appendix i 
tiiis lecture. 

" From the time when I ascertained that the true method " 

of treating aneurisms is to compress the arterial trunk with 
the unaided hand, I did not doubt, that such obvious and 
perfect means of intercepting the flow of blood in an artery, 
might also he available in the treatment of inflammations, 
in any part in which the principal artery admits of compreft^^ 
aoa with the finger. 

"I have many times employed, without other hel^ 
digital compression of the femoral, the brachial, or the gub>| 
clavian, in phlegmons, articular inflammations, &c., and 1 1 
found it BO efficacious, that I made it the ordinary method! 
of treatment in every emergency in my elinique in which ifcl 
was practicable. 

" The cause of the salutary effects which must follow^ 
diminished supply, or retarded impetus, of blood to an 7 
inflamed part, is too manifest to need explanation. ' 
Obviously the surgeon can only look forward to reasonable 
advantages from that plan of treatment : but it is certain 
that these advantages will be very great. 

"In every inflammation which is already too advanced^ 
and severe, in which the capillary vessels are broken, matter'! 
infiltrated amongst the tissues or collected in an abscess, or 
in which the parts are already sloughing, the harm already 
done cannot be prevented by compression ; and a complete 
cure cannot then be effected, without going through the 
fluccessive stages of the lengthy process of elimination and 
repair. But even in these very serious cases compression of 
the artery will be the most apt method, not only for i 
arresting the further progi'ess of the mischief, but also tatl 
accelerating recovery ; because it is the most ready method, I 
for lessening inflammation, the continuance of which would I 
be opposed to the natural reparative proceases. 
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"The only difficulty attentliiig the proper execution of 
digital compieesion ie, that one or two persona are required ; 
but this should be no obstacle when the saving of a limb, 
perhaps a life, is in question. In capes of imminent danger, 
the Burgeon should himself perform compression for two or 
three hours; and this might be sufficient to reduce the 
gravity of the inflammation, and save the threatened limb. 
In the greater munher of cases, the patient con himself 
compress the femoral, the brachial, and even the subclavian, 
as is necessary when the whole aim is swollen; he can 
generally continue the pressure ficm eight to ten minutes, 
and after a short rest can repeat it : brief intervals do not 
materially lessen the eminently beneficial effects of digital 
compression. Moreover any one may learn how to compress 
an artery, as shown in this case. 

" A cuie arthritis of the right hand : digital compreamon 
of the hrachial : speedy recovery, vnthovt the employment of 
other means. 

" Giovanni Marchiori, of Padua, tet, 31, a metal caster, of 
light build, admitted 28th March, 1858. 

"A week since, slight pain commenced in the joints of the 
right hand ; it increased greatly, with swelling during the 
last two days. During the previous night the pain was so 
acute, as altogether to prevent Bleep; the weight of the 
hand, and the slightest movement, greatly aggravated the 
pain, 

" On admission into the clinique, the morning of Sunday 
28th March, the jratient supports the swollen hand, to 
prevent it hanging ; the swelling is uniformly distributed, 
not cedematouB, but elastic. The colour of the skin is 
natural, with the exception of slight redness on the inner 
side ; local heat increased. The slightest movement of the 
hand ia impossible for pain ; the most gentle pressure is also 
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unbearable. The patient's expression is indicative of 
Buffering, but there is no general reaction ; pulse 88, and 
fuller and harder in the limb affected with acute arthritis 
than in the sound one. 

*' Digital compression was at once commenced (noon of the 
28th) ; it was executed at intervals, by pujiils and l^i 
convalescent B. They did not all learn with the same facilityj 
but a peasant at once imderstood the mechanism, and 
executed it veiy well. In order to compress the brachial or 
any other artery eflfectually, it is essential to feel the 
pulsations distinctly ; to pass the finger over and on each 
side of the artery, to ascertain its volume and preoi 
situation, aa also its relations to the subjacent bone, against 
which it requires to be pressed. Whoever has performed 
digital compression will readily be persuaded of the dJfBcuIty 
of compressing arteries by artificial means. In the treat- 
ment of aneurisms, as of inflammations, arterial compression 
can never become a normal method until it be always and 
exclusively effected with the finger. 

" At the evening visit I found the patient greatly relievedei 
the swelling was perceptibly reduced ; while the artery WM 
pressed, no pain was felt ; but, on suspending compression, 
pain returned though in a leas degree. Considerable 
pressure borne with ease, and some movement of the hand 
possible, both in flexion and estensinn. Compression to 
continued until midnight. 

" Second day. — Has slept well during the night ; pain in 
movement and under pressure still further diminished . 
scarcely any swelling remains. The patient learned to 
compress the artery efficiently in the middle of the arm; 
can do so for eight or ten minutes at a time wliile lying in 
bed ; by the relief he experiences, the jjatient can judge if 
the artery be well compressed ; but, to be more certain, he 
asks a nurse t^ seek for the pulse at the affected wrist, 
while he presses the brachial. 
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" Third day, — All the movementB of the hand can be 
executed to the fullest extent without any pain, with the 
exception of slight uneasiness opposite the first metacarpal 
joint. 

" Fourth day. — The patient compressed the artery several 
times yesterday ; no trace of the previous inflammation 
remains, but he is still retained in the clinique, because the 
pulsations in the right radial artery were somewhat stronger 
than in the left. 

"Fifth day. — Pulse equal on both sides. Discharged. 

" Recovery was exclusively due \jo compression, without 
any external application or internal remedy ; not even a 
purgative. 

" Note — Istly. The speedy effect of compression. 

" 2ndly. That it could be executed by a peasant. 

" 3rdly. That the patient could distinguish if the 
compression was well done. 

" 4thly. That no other remedy was employed. 

"5thly. That compression was continued from time to 
time, until the pulse in the affected limb was not stronger 
than in the sound one. 

" Padua, 1st April, 1858." 



LECTURE IX. 

Dry and oAeorbent drf«sings geverally applicabU.-^M 
Afodi/icatiova necessary in ipeeial eases. 

Gestlemex, 



Drj- anil absorl>ent dressings, to which it is my present I 
purpose to direct your attention, are so intimately associated, J 
physiologically and mechanically, with infrequencj' anil ] 
compression, as factors in wound treatment, tliat we may be j 
compelled again to travel over ground already tro^iden. On 1 
the other hand, the principles and physical action of absorbent .1 
dressings, are so closely allied to those of drainage and | 
antiseptics, that we may, to some extent, trench on the J 
matter of succeeding lectures. Sharp distinctions araJ 
impossible in a subject, the underlying principles of which I 
are essentially continuous, and practically indivisible. | 
The course is so arranged, that recapitulation may ba I 
as brief as possible ; where it is inevitable, I hope to-J 
make it profitably subscr\"ient to general principles and m 
ilaily work. 

In general terms it may be saiil that repair and ( 
sol idation, decay and liquefaction of animal structures proceed J 
together, — and that healing is rapid, in dii-ect ratio toA 
dr)-ne8s and compactness of tissue, in inverse ratio to'l 
effusion and laxity. The inference that surgical dressings! 
are perfect in proportion as they contain less water, and arefl 
more active in caitying off discharges, finds abundant I 
support in practice. But it would be a great mistake to I 
argue from this generalization, in favour of the universal J 
applicability of dry and absorbent dressings, pui'e andJ 



aimple, to wouqJ treatment. The moJifications which 
arc necessitated by constitutional ami local pecularitie^ 
arc numerous. 

Case LXXIV". — Ulcer and great swdlinr/ of ley , of seven 
years atariding. — Cared in three weeks, under absorbent 
dreesinga, i^Teaattre, and suspension. 

T. H., ret 33, preaenteii himself in the out-patient room, 
on the 17th May, 1880. I transcribe tlie notes taken at 
the time by Mr. Aubrey Finch, acting house surgeon. 
This patient i.i a well-built, healthy man, by occupation a 
wooii-turuer, standing all day at his work. Seven years 
ago a piece of lignum vita; graced his right leg, and 
produced inflammation followed by ulcers, which have never 
since entirely healed, though treated by a variety of surgeons. 
When I first saw the leg (May 17th) it was covered with 
varicose veins ; the akin, especially in the middle third, was 
thickened, purple, shining, and very tense and tender. On 
the inner side was a sore three inches in length, one inch 
and a half wide, with dirty greyish-yellow surface, and a 
few weak-looking, flabby graniUations ; the edges of the sore 
were uneven. The measui-ements round the two calves, six 
inches below the patellft-, were— right, l-tj inches ; left, 12^ 
inches. Placing the man on his back on a couch, and 
raising the leg vertically, it became almost iumiediately 
pale, the veins empty, and the tissues of the calf, previously 
so tense, flabby. At the expiration of sixty seconds, from 
the time that an assistant held the right foot vertically above 
the peh'is, I measured the right calf at the same spot 
previously tested. The decrease proved to be exactly one inch 
in one minute. A piece of lint soaked in glycerine was placed 
over the aore, the limb was covered with dry pads of pure 
absorbent gauze and cotton, bandaged with light presaui-e, 
and suspended. The patient was at once easy, and two 



da^-s afterwards the lirob was pole and shnmkeD, the sore 
dean, healing, and mnch diminished in size. The same 
treatment was continued, and the note on Uic eighth day 
is to the effect, that the ^re had nearly healed, and that the 
calf measured at the point previously tested, 12| inches ; — a 
decrea.se of 1^ inches. On the twentieth day, from the 
commencement of our treatment, the large sore, which liad 
proved so rebellious for seven years, was firmly healed, and 
the Murroimding tissues were pale, supple, and painless. 

Rest, position, and pressure were doubtless the great 
factors in this healing process, — the glycerine acting as a 
soothing application to the sore and skin, which we had found , 
so exiiuisitely tender. The cotton pads absorbed whatever 
discharge was poured out : but their great elasticity, as a 
medium of smooth pressure, was their chief value. The 
scantinesH of the discharge was a noteworthy feature in the 
case, and that aitmits of ready explanation. One effect of 
imiiiobitization, suspension, and pressure, is to lessen the 
afBux of blood to a limb so considerably, that there is only 
enough for nourishment, — none, or scarcely any, for effusion 
and cell proliferation ; so shrinkage, dryness, sweetness, and 
reparative coasolidation, proceed abreast. 

The fact deserves to be recalled, that when the man was 
placed on his back on a couch, and his big red leg held up, 
with the foot in a perpendicular line from the buttock, 
the limb rapidly became pale and flabby, and decreased one 
inch in circumference in sixty seconds. This result was 
repeatedly tested, by making the man get up and walk 
about to re-distend the leg, which was again raised when 
the man was on his back, and measured by .^-veml of the 
lookers on, — one placing the tape, and another looking at , 
the numbers ; the results being silently noted by a third 
obser\'er, and the successive measurements being sub- 
sequently compared. All tallied. The decrease in cir- 
cumference was, a.-* stated, one inch in one minute. 



The akin of the leg, let me remind you, was purple and 
Ehiniog. That appearance, coupled with the fact of the 
rapid decrease in size from mere position, proved that the 
swelling was in great part due to engorgement of the 
OTcr-distended blood-veaaels. This condition, and^the weak 
looking, flabby granulations, nuggested the line of treatment , 
which was followed out with such rapid and complete 
success. But here is a ease of a very different kind, though, 
like the preceding one, an ulcer on an enlarged leg, 

Case LXXV. — Great ami solid erdargement of Uie leg 
Old ulcer with calloaa edges. Application of nitrate oj 
silver, bread poultice, and subsequent pressure aTid exercise. 
Complete recovery. 

A. B,, set. 50, very stout and florid, has had an ulcer on 
the right leg for some years. The limb is much larger than 
its fellow, the ledema very aolid. The ulcer, just below the 
middle of the leg, on tlie inner sitle, is aUnost ]terfectly 
circular; its floor concave, grey, and quite smooth. 
The edge raised, wlute, and solid ; the surrounding skin 
bluish. I rubbed a atick of solid nitrate of silver freely 
over the ulcer, its edge, and the surrounding skin for a 
couple of inches; prescribed a purgative, rest in bed, and a cold 
bread i«ultice to the part, to be changed morning and even- 
ing. At the end of three days a good deal of the surface 
tissue had broken down, the edge was flat, and the sore red. 
I cleaned it, and the surrounding skin, with a pledget of 
soft dry lint, strajiped and bandaged the limb with con- 
siderable pressure, and allowed the })atient to walk about. 
For the first fortniglit the strapping was removed every 
fourth day ; after that, once a week ; and at the end of two 
months the sore was solidly healed, and the patient more 
active than he had been for years. 

This success was obtained in following a well established 
methot;! for the treatment of old ulcers. We violated for the 
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John CardaB. xt 48, &om Rklge Top. WtdUstoo, Stoor- 
brvlf^, admitted into Word 3, Qneeii's Hiatal, 11 90 am., 
December 30d), 1H80. 

Bitlory and tHaXt tm oJmwton. — Three months ago, an 

iron casting fell on the front of the patient's right leg, 

krKxrkin^; oflf a piece of skin. The cicatrix, a little larger 

tlian a nixpence, h adherent to the subjacent tissues. 

Right leg generally reddiah, Bhining and hot to above the 

knee. 

Circumference of the 

two limbs : — 

Round malleoli - 

Seven inches above inner ) 

malleolus i 

Mid patella 

Four inches above upper 1 



Right. 
11 inches. 



15! 



9J inches. 



"» 
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The enlargement below the right knee is very solid, — 
but is softer above. The patient suffers consiilerable pain 
in the limb, with burning sensation in the skin. 

Treatment : — Absorbent gauze and cotton pads, from the 
sole of the foot to mid-thigh ; dextrined millboard lattice- 
work ; compressing bandages and suspension. 

5.30 p.m. (six hours later). — Perfectly easy. Apparatus 
feels loose, from subsidence of swelling. The three outer 
bandages removed, and reapplied with firmer pressure. 

December .list, 8,0 a.m. (twenty hours and a half from 
admisMon). — The patient continues perfectly easy. Ap- 
paratus lax; the three outer bandages removed and reapplied 
with firmer pressure. 

December 31st, 11. .50 a.m. (twenty-four hours from 
admission). — On removing apparatus, limb much shrunken 
and soft, quite painless, and eomparafcivcly pale. Pads 
puffed by warming, splints re-motstenc<l, whole apparatus 
re-adjusted with firm pressure (seven rollers, of sis yards 
each, used), and the limb suspended. The patient sajra ho 
is perfectly comfortable. 

December 31st, 8.0 p.m. — Apparatus lax. The three 
outer bandages removerL When I re-applied them very 
firmly, the patient said, " it feels very beautiful." 

January Ist, 11.30 a.m, (forty-eight hours from ailmiaaion). 
— On exposing the limb, it is much paler and softer, the 
joints can be moved with ease. Skin puckered from 
shrinkage. Compressing apparatus and suspension renewed. 

From this date to the Gth of January, four notes were 
taken, and the apparatus renewed once ; each report is the 
same; looseness from progre-^sive shrinkage, removal of slack 
outer bandages, and re-application with firm pressure. 
The patient was discharged cured January 6th, 1881, at the 
end of a week from admission ; and here is a table shewing 
the measurements taken during that period. 





Right Itlgbt Right Right Rl^t Hight tSxitjt. ] 

11 lOJ 10 SI e| 9j llinohM^i 

ISJ Mi II I3j 13J 12 2} 

IS 17 l«( ni 1S{ IS 3 

7 16 1S| 15} Hj 8} 



At lUBlleali 

Tlneh.ftbflve II j 

Mid patellk 13 

finch, ftbuve 11| 

It is, I think, superfluous to comment at any length on 
thi^ rapid recovery. If yon compare it with the nuuieroas 
cases which I Itave lionglit before yon, and bear in mind 
the accuracy with which they have been measured and 
noted, you will, I think, accord them the credit due to . 
facts rigidly observed. 

In T. H/s limb (Case LXSIV. p. 205), a little glyeeri 
was applied to the sore, but to John Carelesa's iaflamedtl 
and vei-y tender leg (Case LXX'\'I, ]>. 208). the compressinj 
elastic dressing was applied quite dry, as it was in. 

Case LXXVII. — Almost ccmpleie delaihment of the ri^ 
ear, by a ccJitvMd, jogged vovvd. Htnlivg by the firS 
ivieTiiion with one dry dressivg, compresrion, i 
drainage. 

S. B- , aged fifteen, waf admitted to Ward 3 on 

21st of November, 1878. The following note was made 
the time by our house-surgeon, Mr. Jordan Lloyd, to whom 
I take this opportunity of expressing my indebtedness for 
his very intelligent and painstaking assistance. Shortly 

before admission " S. D was knocked down 

cart, the wheel of which struck him on the right side of 
head. On admission there was some shock ; a conti 
ragged wound, full of grit, began about three-eighths of 
inch in front of the right tragus, and extended from * 
below the lobule to a little abo^e the upper margin of the 
pinna ; it passed backwards, so as nearly to sever the ear 
from the head, completely dividing the external audil 
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meatus about half an inch from itjs orifice. Tlierr was 
considerable contusion in tlie temporal region about thi; 
jaws and around the eye." After lightly wiping clean tlie 
wounded surface with dry pledgets of lint, the lips of the 
wound were brought together by three silver sutures ; a 
drainf^e-tube was passed into the lower angle of the 
wound, and a soft gauze and stypiuni pad placed i-onnd the 
back of the car, so as to give tlie pinna true and sufGcient 
support. Over the ear, the wound, and the riglit temporal 
region, was placed a pad of gauze and dry stypiuni, coveinl 
by a layer of cotton-wool ; the whole firmly secured by a 
gently compressing bandage. — Nov. 22nd (day after 
admission) : After a comfortable night, has vomited, and 
complains of headache. Temperature 102° ; pulse 120 ; 
respiration 34. To have an ounce of castor oil ; milk diet. 
No tension felt through the dressings, which remain 
untouched. The temperature fell two degrees in twenty- 
four hours, and stooil at health on the morning of Nov. 25th 
(fourth day), with pulse 104, respiration 24. In two days 
more, the pulse was 84, respiration 22. — 28th (seventh day): 
WoTind dressed for the first time. The dry gauze pad peels 
off very readily, showing pale skin and an united wound. A 
few drops of matter, collected in the concha, wiped out with 
dry lint. Drainage-tube and sutures removed. The pad 
behind the ear not interfered with. The edges of the 
wound supported with a couple of strips of elemi plaster. 
and the dressing completed with dry stypiuni pad, cotton- 
wool, and compressing bandage.— Dec. 1st (tenth day) : 
Has been up in the ward for several hours. Says he feels 
quite well. Meat diet. — The patient was discharged on 
Dec 18th, and the appearance of the cicatrix on Dec. 13th 
(the twenty-second day after the accident), is faithfully 
represented by this engraving, from a photograph. 




Fig. XV. 
The absence of water from the dressings characteria 
this case, as it did the succeeding one, which I shall r 
as ft prelude to observations on the subject of dry drea 

Case LXXVUI. — Strangulated inguinal hemiar^ 
Operation. — Recovery ike tenth day, 

I was called to John Marriott, at two a-m., 
February lat, 1880. He hod alarge, tense, and very tend) 
swelling in the right inguinal region, with all the symptoio 
of acute strangulation. Warm baths and taxis having I 
tried in vain before my arrival, I directed ether to he 
administered, and divided the structures over the neck of 
the tumour. Reduction could only be effected after opening 
the sac The protruding inte.stine, which was very 
considerable in amount, was carefully restored to the 
abdomen. The wound was closed with four points of silvet , 
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suture, aad on it absorbent cotton-wool and gauze pads 
applied, with lightly compressing spica bandage. The 
patient slept a few hours, and on waking said he was 
comfortable ; but in the evening the temperature rose to 
104° i and, as the urine could not be passed naturally, it 
was drawn with a catheter. The next day the temperature 
had fallen to 100". 

February 3rd. — Some diffused redness of the skin being 
visible in the right loin, abovo the bandage, I removed the 
dressing. The pad and bandage were uioiat over the 
wound, its edges reddi.sh, but united almost throughout. I 
removed the sutures, kept the edges together with strips of 
plaster and slight pressure, and, with a spiral movement, 
introduced a small piece of drainage-tube into the lower 
angle of the wound, giving exit to nearly an ounce of pu8_ 
I covered the wound and the whole extent of redness, with 
a large absorbent cotton and gauze pad, with smoke and 
elastic pressure. A.^ the bowels had not acted since the 
operation, and for two or three days previously, I ordered a 
gruel enema, and five grains of the pil. aloes socot. Soon 
afterwards the patient hod a rigor, and the temperature 
rose to 105-Z°. Another gruel enema was administered, the 
bowels acted very copiously, and the man was at once 
comfortable. 

February 6th (sixth day after operation). — Pulse 88, resp. 
2i, temp. 98'2''. The patient says " he is very comfortable." 
On exposing the wouuJ, the redness all gone, very few 
drops of discbarge in the pad, tube removed, fresh pad and 
bandage applied. The next day the man was allowed to 
get up, and to have meat diet. I presented the patient at the 
Midland Medical Society the tenth day after the operation, 
and the cicatrix was then quite solid. The man left the 
hospital the twelfth day. 
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If, accordiug to my usual practice, I had inserted an elastiel 
drainage-tube at the lower angle of the wound, at the time 3 
of operation, it is probable that the fluid which produced the I 
irritation would have been carried off at once, and tlw| 
Bubsequent tension and its effects would have been averted. ' 
As it was, the incident affoHed valuable experience for the 
perfectly linear cicatrix, and the soft and healthy look of 
the siirrounding skin, testified to the readiness with which 
the effects of the diffuse inflamm ation disappeared when the | 
silver stitches were removed, the fluid drained off, and the ■ 
elastic pressure applied, with a soft absorbent bandage over 
the dry absorbent gauze and cotton-wool pad. 

I remember the day when, according to prevalent practice. 
I should have applied a poultice over the Inflamed part ; and . 
the probability is, that diffuse suppuration in the connective I 
tissue would have been the result, witli possible indirect! 
consequences of more serious import. The recovery under 1 
our treatment was due to a co-operation of causes, — relief 1 
of tension, drainage, pres.'iure, and dry dressing ; but the lai 
was not the least important. 

But the value of dry dressings, and the possible mischieCl 
of wet ones must not be exaggerated. Expeiience hav| 
proved that cold water irrigation is consistent with rajri 
and sound wound iiealing, in virtue of its repressive a 
sedative action on the local cii'culation and innervation, t 
of the perfect drainage which it secures. It is s 
water, which witli warmth, favours putrefaction, and i 
opposed to primary wound healing. On the other hand,1 
a dry dressing may be a source of irritation and mischiel 
if instead of ab-sorbing discharge, it imprisons it 
dressing, without immobility, physiological position, 
elastic compres.sion, is not to be relied on ; but their comU j 
nation is powerful for good. 
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Buru;^ are a class of coses whicli very well Ulustrute un 
esception to the suitability of dry dreasings, while affording 
evidence of the value of infrequency and compreasiou. 
When the cuticle is broken, our absorbent gauze and cotton 
tissue should first be covered lightly with glycerinum 
boracia, with a mixture of terebene and equal part of olive 
oil, or with carron oil. Tbc glycerinum aiiiyli is also a 
very good application. 

The value of dry dressing, as opposed to putrefaction, is 
not difficult to explain. 

Eveiyone who has attempted the presL-rvation of meat for 
domestic purposes, kno\va the importance of keeping it cool 
and dry, in a cun-ent of air, wiping off auy moisture that 
exudes on the surface, or taking it up by sprinkling with 
flour or other absorbent material. Moistening and putre- 
faction, drying and preservation, go together. 

I have read a letter from a surgeon to one of Her 
Majesty's ships stationed on the coast of Peru, during the 
late wax with Chili, who recalled visits to battle-fields in the 
Bulgarian swamps, where he had .seen dead bodies, exposed 
in a warm and humid atmosphere, rapidly swell and decom- 
pose. But when after the recent feats of arms in South 
America, he traversed the arid plains, often going many 
miles without a sight of water, the cadavers exposed in the 
dry, burnuig air, were dry and shrunken. 

Take two pieces of fresh meat, of equal thickness and 
weight, and place one between two pads of absorbent gauze 
and cotton, and wrap the other in lint soaked in water, 
with a covering of oiled silk or gutta-percha. The first 
piece, as I have often proved by experiment, will continue 
dry and sweet, long after the meat in water di'essing liaa 
become a rotten stinking mass. 

Reasoning, Uprioy'i, fi-om the operation of physical causes 
on dead organic matter, to their influence on livmg tissues, 
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haa been productive of so many fallacies and so mi 
mischievous practice, that I wish the illustrations ji 
adduced, only to be taken as proof, other things being equal, 
of the effect of moisture and dryness on the decomposition 
of the animal tissuea 

Under the microscope, as my brother, Professor Arthi 
Gamgee, first pointed out to me, the effect of water on 
muscular fibres is seen 'to be rapidly destructive. Admitting 
that such a physical change may be resisted, for a time at 
any rate, in the condition of active life, every one knows, 
to quote Demarquay,(') that " washing wounds with wat 
predisposes them to atony and retards recovery." 

Certainly no more rapid instances of healing can be pi 
duccd than after operations for hare-lip, or under a blood 
crust or scab, and those are typically dry. 

By rest, position, and pressure, our aim is to reduce; 
muscular and nutritive activity to the minimum, 
thereby prevent effusion. When effusion does occur, 
aim at keeping the part dry, by carrying off the fluid 
rapidly as it is poured out. This we do, in great part, 
absorbent dressings. 

Let me detain you for a few moments with an 
mental demonstration of the action of the matei 
employed. Here is a piece of the finest cotton-wool, such 
as is ordinarily used by jewellers. You see it floats on 
water, and rises to the surface any number of times after 
being pushed to the bottom of the glass. It will float 
weeks, as I have proved by repeated trials. I drop into 
tumbler of water this pledget of cotton-wool, made absor- 
bent by the removal of oily matter and other impurities, 
and you see it sinks to the bottom in a very few seconds. 
I now envelop a pledget of absorbent cotton in a piece of 
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unbleached gauze, such as comiHonly used in surgical 
practice. In spite of the proved absorbing power o£ the 
contained cotton, so impermeable is the gauze that the 
pledget floats and resists forcible inuiiereiou. I have had a 
little pad, so made, floating on a tumbler of water in my 
consulting room for thirty-five days. If, however, you 
make a little pad with the absorbent cotton, and the 
same kind of gauze rendered absorbent by bleaching, 
you find the substance sucks up the water with 
avidity, and sinks at once. So with the bandages. Here 
is a piece of ordinary calico bandage ; it Boats in the basin 
like a plank on a pond. Here is a piece of open wove 
absorbent bandage ; it sinks the instant it is dropped on the 
water. 

Once I haA ascertained these facta, no time waa lost in 
putting them to the test of clinical experience, which has 
demonstrated the great therapeutic value of these absorbent 
materials ; discharges drain through them so readily, that 
wounds are kept clean and the surrounding parts dry. 
Union rapidly and painlessly consolidates under the elastic 
pressure. So gi-eat Ls the elasticity of the material that the 
pad I hold in my hand is scarcely flattened, though it has 
been firmly bandaged on a man's instep for five days. On 
holding the pad before the fire you see it puS up at once, 
and quickly regain its original fuln<.'ss and downy softness. 

Here is a pad, soft and elastic, though for a week it has 
been firmly bandaged to the sole of a man's foot, inside a 
millboard moulded splint. Here is another pad which is ■ 
beautifully soft, though it has been tightly screwed down 
in my copying press for upwards of nine hours. 

Experiments which my friend and colleague, Professor 
Bostock Hill, was good enough to institute at my sugges- 
tion, proved that the absorbent materials lose none of their 
physical properties, when treated with borax, iodine, tannin 
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and simitar substancuM. Tboae trials have LiiuD continued 
and largely extended, with a view to practical application' 
by Messrs. Southall Brothers and Barclay, and I gladly 
take this opportunity of acknowlu-lging the assistance 
they have rendered in the prosecution of this researeh, by 
placing at my disposal the resources of their pharm aceutical 
laboratory. Besides the substances named, benzoic, lx>racii;, 
carbolic, and salicylic acids, iodoform and tar have been 
employed; and before you are gauze and cotton-wool tissue, 
pads and baudiigus, perfectly absorbent and elastic, and 
powerfully styptic and antiseptic. 

It is foreign to my present purpose to detain you with 
any theoretical speculations. It may be argued that the 
cotton wool acts as a' germ Biter, as well as an aspirator and 
an elastic medium of equable compression. Let us get at 
the faets before we speculate. Certain it is, that the perfect 
softness and elasticity of these absorbent materials are of 
the utmost value and comfort. Those ([ualities render 
possible, with the most perfect safety, the application of 
that elastic compression which, with rest and position, is so 
potent in relieving local congestion and intlammation, and 
they make it practicable to keep wounds clean, sweet, and 
dry, in the majority of cases ; but not always ; where 
they fail, matters are gomg wrong ; for a wound producing 
wet, dirt, and stench indicates local decomposition, the fore- 
runner, if not arrested, of constitutional danger. 

Case LXXIX.. — Oiferatlon for stnuii/ulated inguh 
hernia. — Death the fourth day. 

Thomas Appleton, a very stout man, tet. 66, admitted 
Ward I, Feb. 28th 1880, with symptoms of strangulated 
right inguinal hernia of twenty hours' duration. I could 
only reduce by opening the sac. The abdomen was much 
distended, and a considerable quantity of serum escaped 
through the wound, which was dressed with two silver. 
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sutures, lU-ainaye-tnW, abNurlwjut pml, ami Itghtly com- 
pressing spica 

Some flatus was passed after the operation, but the 
patient passed a very restless night, and the next day the 
temperature was 1003" ; pulse lllj ; resp. 26. 

March 1st (forty-eight hours after operation). — Has 
' passed some flatus hut htit« had no sleep, and has vomited 
freely. Temp. 1002"; pul.'w 120; r«sp. '-H. Broaaing, soaked 
with discharge, removed ; auturew taken out, no healiug in 
wound ; its interior exploi-cd with the finger proves that 
there has been no protru.-iiou. Fiesh die.'jaing with large pad 
of absorbent tissue- — an enema of soap and water, prescribed 
Milk diet. Tympanites increased, the pulse rose to 132, the 
temperature fell rapidly to 98", and death occurred four 
days after the operation. 

The autopay revealed pulmonary congestion, peritonitia 
with great diatention of the inte-stines, no evidence of the 
strangulation perceptible. Wound dirty, and without trace 
of healing. 

From the first, the cose bore a moat unfavourable aspect, 
and the relief of the intestine from strangulation did not 
check the downward coui-se. In strangulated hernia, 
almost more than in any other operation, obesity is a 
serious complication ; and when, at in the case juat related, 
the constitution exhibits no rallying power, uud the 
intestine after constriction reniaiiia paralyzed, wounda into 
the abdomen are attended with exceptional daiigfr. 

Here is another fatal case, which recalls some of those 
in Sir Jame.s Paget's deeply instructive lecture on the 
calamities of surgery, (') and which I relate because the 
issue was unforeseen and unpreventible. Dwelling, as I do 
on the importance of physiological wound treatment, and on 
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the safety with which operations may be performed, it il 
important to guard against the erronooua impression i 
in surgical practice, wound dressing and healing are every- 
thing. Over and above tliem, have to be considered 
constitutional states, and organic changes in v-ital organs 



Case LXXX. — Memoval of scirrhous mamma. — Unini 
TUpted progress. — Death tlie fourteenth dny. from emboh 
of the middle meningecd artery. 

A lady placed herself under my care for removal of the 
left breast Cor cancer, — the operation having been advised 
by several surgeons. All tbe symptoms seemed favourable 
ajid the social circumstances of the patient admitted of 
best arrangements being uiade for nursing and as.'siatance. 

Nothing could have been more propitious than 
progre.ss of the case. I dressed the wound according to 
usual practice, and it was ao very nearly healed, without 
suppuration or redness, at my visit on the twelfth day, 
that arrangements were discussed for a viait to Brighton. 
I left my patient this day at noon, enjoying a sponge cake 
and a small glass of champagne for luncheon, and on 
reaching home, an hour and a half later, received a telegram 
announcing that the lady was dying. I found her insensible, 
speechless, and paralyzed on the left side. She survived 
thirty-six hours. The examination revealed embolbm of 
the middle meningeal artery, and softening of surrounding 
hrain substance. The adhesiqn of the perfectly clean 
wound was singularly firm. The patient's age proved to be 
ten years older than stated, a fact which would have greatly 
weighed with me against the operation. It could only be 
under very exceptional circumstances, that I should advise 
an operation for scirrhus of the breast after sixty years of 
age. 
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In open cancer, primary or recurrent, aljsoi-bont dressings 
are most comforting. 

Case LXXXI. — Recun-ent cancer of the breaat. — Intense 
pain after frequent dressings with carbolic oil. — Great relief 
from infrequent dressings iintk absorbent materials. 

I was consulted in the case of a lady residing in London, 
whose left breast had been removed for cancer. Recurrence 
and ulceration were very rapiiL The dressing of the wore, 
morning and evening, alternately with carbolic oil and a 
zinc preparation, was most painful. Discharge was fetid, and 
so abundant that the most attentive nursing failed, in 
keeping personal and bed linen clean. These difficulties were 
^gravated by the lady's unwieldy stoutness. I dressed 
the large sore with absoibent gauze and cotton, supporting 
the lax parts with a broad body bandage of absorbent 
material ; outside it and within the night-dress I placed a 
large pad of pitch pine sawdust in ab.sorbent muslin. This 
could be changed as frequently as it became damp without 
removing the deeper dreatings, and it kept the patient dry 
and sweet. She was comparatively comfortable at once. 
Death was inevitable, but the unirritating absorbent 
dressings wera a great improvement on those previously 



I believe the credit of introducing pine sawdust as a 
surgical dres.sing belongs to the late Surgeon-Major J. H. 
Porter, but for whose lamented death in the Afghan 
campaign, we should doubtless have had more abundant 
evidence of his plan of treatment. In the paper in which 
he recommended sawdust from one of the pine species as a 
surgical liressing, Profe.ssor Porter wrote : " It has now 
been in use for some time, and I believe, when applied aa 
suggested, has been found a good absorbent and deodoriser, 
as well as suitable material for making extemporised pads 
for fractures, 



" My chief ultjwt in referring to it at pi-usent is, that aome^ 
of iny laeiUcal friends, merely hearing of it as a ilressing, J 
do not quite understand liow to apply it. The process ii 
simple. Obtain a fresh supply of the dust, of & &u 
dewription, enclose it in gauze or ujuslin bags a little larger J 
in Kuperftcial area than the part to which it is to be applied* I 
see that anj' splinters of wood or impurities have beat | 
removed fi-om tlie dust, and that tlie stiffening has I 
washed out of the muslin or gauze. Do not fill the bags t 
full, or they become hard ; and, if it is desireil, place I 
piece of oilefl lint, with several holes cut in it, between the 
wound and the pads. If the pads are very large, put two 
or three stitches in them, so as to keep the sawdust evenly- 
distributed. 

" Since these pads have been introduced, it haf 
suggested to use the sawdust taken from the wood of t 
eucalyptus, it having in itself powerful remedial properties^! 
or to steep the ordinary pads in a solution of the eucalyp*! 
tus or terebene, and then diy them, which would increase! 
their antiseptic and deodorising properties. The addition \ 
of both these poweiful antiseptics and deodorants : 
doubt, excellent, but the modification quite does away witj 
my prime object — simplicity."(*) 

When the parts are very tender, glycerine is very prefa 
able to oil as an application between absorbent dressingl 
and wounds. The former is a powerful anti-pntresceni^ 
and haA so great an affinity for water, that it increases thai 
absorbent properties of sawdust, gauze, cotton, or othecl 
materials of a like nature to which it may be added. 

If you take two square pieces of our absorbent tissue ot\ 
equal diraen.sions, and drop them flat into a large bath fuU I 
(*) RemarkB on some Xew Formn of Surgioal DreBiin){s >nil ApplicAtiDU | 
read before the SouthaiDpton Medical Society, October, 1S7S, by SurgMW* 1 
Mftjor J. H. Porter, Anlatant Frofeeaor at Militftrr Surgerj, Am); Medici J 
S«liaul, Xetle}-. Dublin MmjIcoI Jouraitl, IS7S, p. 33d, 



iif wntcr, aftur pouring some glycerine on one of the pieces, 
yon will fiml that the latter becomes more quickly saturat**!^ 
and sinks to the bottom first. Allowing for the weight of 
the glycerine, the experiment can Iks so varied as to 
illustrate beyond doubt its well-known powei-ful affinity 
for water. 

The application of glycerine to a wountl on absorbent 
tissue assi.-sts in cariying off' discbarge, keeps the interior 
clear from aceuuiulated eflTusions, and, by excluding 
'itngnant water, does away with one of the chief elenientu 
of putrefaction. Glycerine possesses the additional 
advantage, in wounds attended with much loss of 
substance, of preventing the absorlient dressings adhering 
too closely to parts unprotected by skin. 

Addressing my class in 1S67, I stated that I had 
"discarded water dressing after recent operations, as acting 
something like a poultice,"(") and ten years later, Mr. 
Robert Hamilton, of the Royal Southern Hospital, Liver- 
pool, writing in the Lancet (f) on "The Anhydrous 
Dressing of Woimds," characterised '" the action of 
water as the same as that of a poultice, only in a minor 
degree." Tlie correctness of the compari,son must, I think, 
impress anyone who will treat a few cases alteraately, with 
water dressing and with dry absorbent dressing. The com- 
parison is still more strikingly against water dressing as 
feeding suppuration, if it be applied to one half of a long 
wound, while the other Imlf is dressed dry. 



I') Cliokal lecture on tha Treatment of Wound-, by Sanipson GamKCe 
Brit. Med. .lonr. 1867. p. 562. 

(+) CnHw/.iar:, vol. i,p-ao5. 
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Case LSXXII. — A boil on the forearm, succeeded by a 
crop of boils under linseed meal puuliicea, — Rapid recovery 
under dry ab&orbent drexsinga and pressure. 

Mr. L., a powerfully-built young man, came in to consalt 
me from Rugby. His right forearm was enveloped in a 
poultice, on removing which I foun<i the limb red, much 
swollen, exquisitely tender, and studded with twenty or 
more boils, in all stages of development, from small nodules 
to suppurative centres as large as hazel nuts. The first boil 
was said to have commenced about the centre of the forearm. 
It broke under linseed meal poultice, which was continuously 
applied, and of increasing size to cover the wider region in 
which boils kept on forming. I lightly wiped the forearm 
dry, enveloped it with absorbent gauze and cotton tissue, 
bandaged with smooth but considerable pressui-e, and 
suspendetl the limb in a sling, with the elbow at an acute 
angle. Ti\e patient wa^ at ease immediately, and continued 
so. Three days later, on removing the absorbent dres.sing, 
a good deal of pus was found dried into it ; the forearm was 
pale and shrivelling, and the boils in rapid process of healing. 
Two more similar dressings in the course of another week, 
and the patient was well. Compression and physiological 
position ha<l a good deal to do with the result, but one of 
the chief factors was the dry, absorbent dressing, in lieu of 
the linseed meal poultice. 

Cask LXXXIII.— Fburw^ of thumb.— Erysipelas of (A« 
arm,. Collection of p%i8 at the thumb, elbow, and axilla-. 
Rapid recovery under immobility, position, and pressure, 
after evacvativg pus. 

Mary Heard, let. ,50, admitted February 27th, 1880, with 
her right thumb swollen, red, and extremely painful. A 
white spot on its palmar surface indicated the presence of 
pu8. The fore-arm was redematoua. The arm, very much 
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iarged from the elbow to the axilla, was red, very hot, and 
painful. The swelling was most prominent on the inner 
aide of the arm, close to the axilla. The face was flushed, 
the tongue furred. The patient said she felt very ill, and 
four days previously had grazed her right thumb while 
scouring a floor. This injury was followed in two days by 
swelling, and, on the third day, by a lump in the arm pit. 

The patient was put to bed, and a small incision made in 
the thumb ; it gave exit to a drachm of pus. From another 
incision close tj3 the axilla, nearly an ounce of pus issued. 
A dry pad of absorbent tissue was placed round the thumb, 
another in the osilta ; the whole limb was surrounded with 
cotton-wool, and a narrow compressing bandage applied from 
the fingers to the shoulder. The limb was then raised, by 
means of pillows, to an angle of about forty degrees 
from the bed. Four hours afterwards the patient was 
much easier, the bandage quite loose. A dose of castor oil 
^{nrescribed. 

February 29th (forty-eight hours after admission). — 
■Dressings removed ; tedema of fore-arm quite gone ; swelling 
of arm diminished ; the axillary pad coated with a large 
quantity of pus. The pad on the thumb appeared to have 
absorbed all the discharge from it. Dressings as before, 
excepting that glycerine on lint was applied to the thumb. 

March 2nd (fourth day).— Dressed for the second time ; 
the thumb had almost ceased to discliarge ; hand quite dry ; 
fore-arm dry, and normal in size. Jfo redness. The axillary 
pad had absorbed a fair amount of discharge, but the 
opening in tlie axilla was nearly dry. Entire absence of 
pain ; able to sleep and eat well. Five days later, a small 
'Collection of pus was opened in front of the elbow, and 
dreBsed with absorbent pad and pressure. The patient 
ipn^ressed without an unfavourable symptom, and was dis- 
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charged, cured, March 15th, seventeen days aft^r 
admission. {*) 

Looking at the case from its origin, with the rapid spread 
of inflammation from the thumb to the axilla, and suppuration 
in both those centres, there was strong reason to suspect 
blood poisoning. Those who have seen such cases treated by 
fomentations and poultices, can form a just estimate of our 
patient's rapid progress under elastic compression, position, 

I 

and absorbent dressings. 

(*) I am indebted to our former honse sturgeon, Mr. J. Weetwood Moore, 
for notei of the CMe, and great attention to the patient. 



LECTURE X. 

Eietoi-y, pnnciples, and itsea of surgical drainage. — 
Treatment of mammary abscess. — The principle 
and jtractice of suspe^ision in general surgery. — 
A note on owings and pulleys. 
Gekti.emes. 

One of the fii-at essentials to the liealing of 
wounds is, that effused fluids should not accumulate 
within them, but be carried off as rapidly as they are poured 
out, and with the minimum of local disturbance. This 
object is promoted in operation wounds, by so contriving 
their direction, as to favour easy outflow, in the most natural 
and comfortable position for the patient. We have on a 
former occasion explained how pressure, with immobility 
and position, prevents eflusion ; and when fluid is poured 
out, its diffu.sion in deep and loose tissue can be checked by 
a nice adjustment of pressure pads They can be made to 
act as banks to the current, so as to direct it towards the 
surface, there to be taken up by ab.sorbent dressings. 

As an illustration of the manner in which the surgeons of 
the preceding generation strove to compass these ends, let 
me read you a passage from Hennen's Chapter on the 
Treatment of Compound Fractures. " When the position 
of the wound did not favour the flow of matter, I have 
effectually obviated its stagnation by placing a. soft sponge 
over the limb, which absorbed the pus almost as soon as 
formed, and by drawing a woollen thread through it, and 
connecting it with a proper dish below, it has performed 
the part of a syphon. (*) 

f MillUry Surgerj. Third edition. Lundoo, 



You have heiv tlie klea of an absorlient dressing, and 
tha syphon action of the drainage-tube, ingeniously and very 
simply utilized. Drainage was the intention of the old 
practice of counter-openings, tents, and setons ; but it was 
reserved for Chassaignac, in 1855, to establish drainage 
83 a general principle and practice of surgical therapeutics. 
(•) The instrument which he introduced for the purpose, 
and which you see in constant use in our clinique, is an 
india-rubber tube, made of different sizes, from that of a 
probe to the diameter of the little finger, with holes in its 
waUs in different directions, at intervals of half an inch, 
more or less. 

The essential facta in Chassaignac's system of drainage 
are that india-rubber tubes may be made to traverse the 
muscular or bony structures of the limbs, the large joints, 
or the great visceral cavities, without producing any 
irritation ; anil that filling with discliai-ge by capillary 
attraction, they do not give admission to air from without 



Case LXXXIV. — Proposed amputation of 
necroaia. — Limb saved by removal of sequestra, draim 
dry and infrequent dressing, and suapeneion of the limb. 

I was requested, some years since, to amputate the left 
of a youth, who had had the benefit of experienced prof( 
sional advice. A number of openings led down to dead 
bone in all directions, and the patient was mueb exhausted 
by long -continued suppuration ; but, as he was of healthy 
parentage, had sound lungs, and the knee and ankle were 
not yet involved, I could not conscientiously amputate ; 
consultation resulted in makhig an incision along the front 
of the tibia, to within half an inch of the knee and ankle 
respectively. Un itin g the cloacte with a few strokes of tha 

(•) TraiW PniHiiue de U Suppurati 
£. CbMBkignu. 2 vola. Ftiria, 1860. 
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mallet and chisel, an ample channel was made for clearing 
out a large amoiuit of imprisooeti dead bone. A long 
drainage-tube was placed along the bottom of the wound, 
with its ends depending. With dry and infrequent dres- 
sings, and suspension of the limb, convalescence was rapid, 
and recovery complete. 

I know no more trying position, than that of being 
impelled by a aei^e of duty to decline to perform an opera- 
tion previously resolved upon. But I have always declined 
to use the knife when uiy judgment has not approved of it; 
and, in the saving of limbs, I Iiave never regretted that line 
of action. 

Of the advantages of drainage, in the treatment of 
etfusions into the pleural cavities, there is no lack of proof, 
and the case to which I am about to refer is a striking 
instance in point. 

Case LXXXV. — Drainage of Ute cfieat for empyema in a 
man in a moribund condition. — ti ui-vivorehip for eighteen 
months. 

I was urgently summoned one morning to G. Madge, aged 
25, recently admitted under my care to Ward 3. I found 
him propped up in bed, with sunken cheeks, open mouth, 
and widely staring eyes, a leaden hue, big drops of cold 
sweat on the forehead, breathing forty times in the minute, 
and with barely perceptible pulse. He had a history of 
phthisis of two years' standing. Some weeks previously he 
had been carried into the operating theatre of a hospital, 
with a view to tapping the thorax ; but the operation was 
not performed, as I subsequently learned, on account of 
difTused pulsation over the left chest. I found this side 
much enlarged, the intercostal sjiaces bulging, percussion- 
dulneas absolute. The heart's apex beat under the right 
nipple. Pulsation could be felt over a great part of the Ie(t 
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obest wall 5 preeumiiig that it was due to a recoil inive — 

seeing that the man was actually moribund — I passed a 
long ailver probe, carrying at its end a medium-sized 
drainage-tube, through the chest, from front to back, in the 
sixth intercoBtal space, and a little outside the line of the 
left nipple. Creamy pus came out freely from both ends of 
the tube. The left chest was lightly i>acked with oakum, 
and a circular flannel bandage applied loosely. The pulse 
rallied, the face beuame animated, the man was able to lie 
on his back in a few hours, took food well, and lived 18 
months, — more than half the time with the tube in his chesU ,, 



Case LXXXVI. — Mammary/ abscess discharging tiiTOi 
severed openings. — Rapid recovery after drainage, 
auapenaion, and compresaion. 

Such cases as this of abscess in the breast also illustrate, 
in a very marked manner, the advantages of Cbassaignac's 
drainage tubes. When this woman was before you last 
week, her pale drawn face betokened suffering and ex- 
haustion ; the big, pendulous, and exquisitely tender li 
breast discharged matter through half a dozen openings, 
result of post partum mammary abscesses and linseed 
poultices. I [jassed a long probe from the lower aperture 
on the outer side, under the mammary gland obliquely 
upwards and inwards, and out at the upjwrmoat aperture 
near the sternum. A ligature, secui-ed to the eye of the 
probe, enabled me to carry a good-sized drainage-tube along 
the track of the sinus, and I left it there, with both ends 
depending, covering the breast with a thick pad of carded 
oakum, and suspending it with a smoothly-coraprecsiog 
bandage. The poor woman was eaay at once, her appetite 
improved, and she slept well. When the dressing was re- 
moved after a lapse of four days, the breast was soft and much 
diminished in size, the openings other than those traversed 






by the drainage tube were healiDg rapidly, aqd the y 
now cheerful aad in adianced convalescence. The drainage 
tube was a chief cause of the improvement in this oase, 
draining the dependent and soddened breast, on much the same 
principle as a farmer drains a piece of boggy land with an 
earthenware pipe. It was this very agricultural practice 
which, according to Brochin,(") suggested to Chassaignac his 
great surgical reform. 

Case LXXXVII. — S apposed scirrhus of breast, proved to 
be chronic nbscese. — Rapidly cured by drainage and dry 
dressing, compression, and suspenaioti. 

Mrs, T., aged 42, from Evesham, lately consulted me with 
a view to removal, from the right breast, of a tumour which 
was supposed to be scirrhous. From the history and physical 
signs, I suspected deep-seated chronic abscess, and an incision 
with a straight narrow bistoury revealed the presence of pus. 
I introduced a di-ainage tube the size of a crow qaill into the 
aperture, and passed it along to the bottom, by a gentle 
spiral, or corkscrew, movement. A layer of gauze over the 
breast, a soft pad of carded oakum, and a bandage carefully 
applied, so as to compress the breast and suspend it, com- 
pleted the dressing. The patient returned into the country 
at once. When I saw her at the end of five days the 
discbarge had permeated the bandages, but these and the 
oakum were quite dry. The tube was lying against the 
cicatrized opening, the breast having shrunk away from it. 
There was no pain and no discomfort, and I have since heard 
that the patient has perfectly recovered. 

In these breast cases the india-rubber tube was not the 
single beneficent agent ; suspension and compression of the 
breast had greatly contributed to the result in which the 
drainage tube was an important factor. The great value of 

<*1 GaietU des HOpitaiix, 29 ^eptembre, 1S55. 
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surgical drainage is, that it admits of compreBaion, rest, 
infrequent dressing, while carrying off matter as rapidly 
it is formed, and thus preventing tension, decomiiosition, 
consequent irritation. 

Once an inHamm^ttory nodule has formed in a mami 
especially during the i>eriod of lactation, the a]>plication rfJ 
apoulticewill, with practical certainty, result in suppuration.| 
Very often the inflamed breast acquires a great size, and if 
poulticing be continued, after the matter has been evacuated, 
more pua forme and burrows. If, on the contraiy, the breast 
be well suspended by a broad bandage passing round the 
opposite shoulder, and bandaged with smooth pressure, ovi 
a good padding of elastic tissue, great comfort will result.! 
If pus do form, it will be in a circumscribed area, whi 
it can be evacuated and drained. 

When the inflammatory nodule is first perceived in 
mamma it is a good plan to foment it with very hot waterj 
and apply friction over the whole glimd, with the out-spi 
hand smeared with almond oil or glycerine ; then i>ad> 
suspend, and compress. The effect of the hot douching and 
friction, appears to be to produce a rapid determination of 
blood to the part, and probably to move obstruction in the 
congested small vessels, by flushing them with an increased 
current. The subsequent action of suspension and 
pression is explicable on general principles. Jl 
inflammatory aodule have passed the stage of possiU< 
resolution, and the breast be so tender that friction cannot 
be borne, very hot fomentation gives relief. It should 
then be followed by a light hot linseed meal poultice 
on the centre of mischief; over it a piece of oiled silk 
or gutta percha, to retain heat and moisture ; and 
all, elastic compression, and efficient suspension 
the shoulder. Early evacuation of pus is desirable ; thi 
introduce a fine india-rubber drainage tube, carefalli 
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securing its outer end to i)revent it slipping in, suspend 
and co[uiii-e8s,(*) and you will drain the gorged gland of 
blcxMl and interstitial deposit, wliicli under the weigLt and 
heat of continued poultices would break down into 
corruption. 

Abscesses forming in the iscliio- rectal fosaa, do not bear 
compression. In the-se cases hot hip baths and linsoed-nical 
poultices hasten the desirable formation of matter, wliicli 
should be evacuated by free opening, so soon as formed. 
That done, absorbent pads answer admirably, as they do if 
the result be fistula in ano, necessitating division of tlie 
sphincter. 

Drainage tubes, like most other good things, are liable to 
abuse. Do without them when you can, anti, when 
necessaiy, let them be neither too smalt for efficiency, nor so 
thick and long that they may act as foreign bodies, and 
prevent the contact of surfaces which it is desirable to unite. 
Kor the same reason, drainage tubes should be removed 
when they cease to be absolutely necessary. That is a point 
which it is often difficult to determine, and the tube is apt 
to be left in to avoid the danger of the track closing, 
and having to be re-opened. A wire or thread left 
in it will avoid this difficulty, as it can be used in 
drawing through another drainage tube if it become necessary. 
Meanwhile, the wound can be allowed to consoUdate under 
pressure and absorbent dressings, which are always the 
complement, often the substitute, of drainage tubes. To 
prevent the tubes from sliiJijing completely into the wound, 
a not infrequent and rather troublesome occurrence, the 
outer end of the tube should be left of good length, or be 
secured by one or two loops threaded through its side, and 
fixed by adhesive plaster or bandage. 

(*) A very iatereBting puptr on Caeea nf Mammitrj AlMcesa Treated by 
CcanpreuioD, waa publlabed by Ur. Juseph Bell, in the London Medical 
Guette, BD lax lnuik as 1&12, p. 170. 



The t 'O ii *r i T M Cf greatW fiwrilitated the perfonnatice of tJie 
opentioa, and more recentlv Professor Annandale has 
directed aUention to the snbject,(') which is of practical 
interest, and wHl de^eires the attention of sargeoss. 

"While on the rabjert of surgical swinge and pnlleys, 
aide to rest and motion in the treatment of injories, I 
refer to an improvement in suspension pulleys suggested 
an accidental oocuirence, which very nearly proved fatal. 

In consultation with my friend Dr. FHnn, of Brownhills, 
and with the assistance of my then house surgeon, Mr. R. B. 
Wilkins, I was applying u planter jacket to a young lady, 
sospended with the well-known tripod, when we noticed 
her suddenly looking pale and uncon^ions. The pulse at 

I the wrist was at the same time barely perceptible. 
I directed the patient to be let down at once, but this 
proved imiwssible. The cord being drawn tight, and not 
running easily in the compound pulley blocks, I could only 
release our patient instantly by lifting her in my arms, 
while Dr. Klinn unhooked the pulleys from the top of the 
tripod. With restoratives, in the horizontal position, 
animation soon revived ; but the experience was terribly im- 
pressive, and I have since heard of more than one similar case. 
It occurred to me, that what was required was a pulley which 
admitted of a weight being lifted easily, fixed at any height 
and rapidly released. I found all these conditions fulfilled 
in Weston's pulley block, which is largely manufactured for 
industrial purposes by Messrs. Tangye, of this town. 
Having communicated the idea to our surgical instrument 
makers, Messrs. Salt and Son, they, with the friendly con- 
currence of the patentees, have very ingeniously adapted the 
above named pulleys for general surgical purposes, to swings, 
tripods, &c. Here is a hammock specially adapted to lifting, 
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liil to Burgical demonstrations uiA practJM, b; T 
Edioburgh Medickl Jourtukt, 1ET9, p. 1001. 



Titli the minimum disturbance, a jiatient suffering from 
evere injuries to the trunk, such as a fractui-e of the spine. 




F!g. XVIII. 
When the patient is raised, a very slight deflection of the 
cord to the right or left causes the pulJey to become instantly 
self-retentive ; that is to say, the body, whatever its weight, 
cannot possibly descend, although the force which raised it 
be suddenly withdrawn. But immediate release is possible 
&t any moment A pull in a downward direction instantly 
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releases the catch, and allows the patient to descend without 
jerk ; a fact which may be of great utility in combining im- 
mobility of injured parts with locomotion of the patient's 
body. 

While on the subject of suspension, I may call attention 
to two very simple and efficient contrivances employed in 
our local hospitals, for ausj>endiiig a weight to a limb. 

After the principle of an adjustable pulley-bracket in use 
at the General Hospital, and very kindly placed at our 
disposal, Messrs. Salt and Son have constructed the instru- 
ment here sketched. The Kliding pieces may be moved U>a 




Fig. XJX. 



fit any bed, and the cord attached to the limb posses over 
the pulley to support the weight. This may be in the 
shape of a sand bag, or a piece of iron, varying from three 
to six pounds for children, and double that for ailuits. 
This representation of a cot from the Children's Ward 
the Queen's Hospital, shows its lower end raised on two 




Fig. XX. 

blocks of wood or stone, five inclies deep. A small rod of 
iron, passed through a large cotton reel, is suspended by 
two strips of bandage, from the top bar at the foot of the 
bed, and over the reel passes the cord attached to the 
patient's limb above, and to the weight below. 
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of aoklp iTDVnds ia 
wiA factncs of Ae ooliiaeeiit hatm; and 
I of tte Tialt <tf the tkaR are mote fieqaenUy 
WTth woands, than are 
a €f U»e bodr. TTie gruvl rule 
flf i^^M&te n^KtiaB, ao aiuT«naIlT applicable in 
[l a iAuKa of Ae E^o; is aot ^ylieaUe to those of the 
skdi Vbtn dnae aie aHanihi with displacement, but 
noi with voands of the rnnstn^ aoft parts, authorities 
an agreed that tbe Jigplawioit Aoold be left, with only 
a rery few exoeptkna. Even when the h^ctnre of the 
vault attended with displamnent b oooipound, the propriety 
of mechanical interference is Umitwl to a comparatively 
small Qumber of cases. 

Another, and greater distinctive feature of fractures of 
the craaial vault, is inseparable from the vital importance 
ot its contents. A compound and coraminated fracture of 
one of the long bones of the limbs, though serious, is only 
fatal in a minority of cases ; but, only a small minority 
recover, when the splinters of a cranial bone are driven 
through the subjacent membranes into the ner\'e centre. 
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The necessity for accuracy in diagnosis, for caution in 
prognosis, for sound judgment in determining the line of 
treatment to be followed in particular cases, is incomparably 
greater in wounds and fractures of the skull, than in 
similar lesions in any other pai-ts of the botly. 

Do not judge the importance of a scalp wound according 
to ita extent A very small wound through the integument, 
■without any signs of constitutional disturbance, may lead 
down to that most formidable lesion, a punctured fracture 
of the skull, with fissures radiating through the vault, 
just as you often see them starring a plate-glass window 
bom a little central hole. Adtlitionally, the inner table of 
the skull may be splintered more extensively than the 
outer, and the pieces driven through the dura mater. Here 
«re two such cases from the note books of my student days. 

Case IJJXXVIII. — Slight scalp vxiund rapidly healed. — 
Jfeningitia. — Trephining for punctured fraetuTe. — Death. 

1 was a visitor to the elinique of Professor Begnoli, in 
Florence, in 1851, when a man was brought in insensible, 
from a cottage on the neighbouring hills. A fortnight 
previously, while he was working io a field, a small piece of 
TOck struck him on the head, infiieting a very small 
wound, of which no notice was taken. It healed, and the 
man went on with his work. Ten days later his head 
ached, he was feverish, became drowsy, and then speechless. 
On admission into the elinique, Regnoli found the site of 
the wound hot and puffy, a drop of pus issuing from the 
centre. He made an incision at once through the swelling 
down to the bone, which was punctured, starred, and 
depressed. He now resolved to trephine. He did so, 
raised the depression, and removed several splinters of 
;bone. The dura mater had been perforated. The man 




never recovered liia senses, and died in three days 1 
difiuse suppurative meningitis, as proved at the autopsy. 

Case LXXXIX. — Slight wound over orbital ridge, rapidly 
healed. — Death, at llie end of a month, from meningitia and 

extensive fracture of tfte skuU. 
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While I was house-surgeon to Mr. Erichsen, at Univ 
College Haspital, in 1851), a man was admitted with a 
contu.sed wound, just over the centre of the left orbital 
ridge. He was partially insensible, and a companion state*! 
that the blow had been inflicted by the pole of a carriage. 
The wound led down to bone, in which a slight fissure 
was felt ; but there was no depression. The man was 
put to bed, and kept perfectly quiet, with cold applications 
to the head. Conaciousness was rapidly restored, the 
wound healed, and within three days the patient was 
helping in the work of the wai'd. He was not discharged, 
because the left pupil, dilated from the first, continued 
80, and was insensible to light. No change occurred 
until the end of the fourth week, when the man complained 
of severe headache, became very feverish, violently delirious, 
and died in three days. At the autopsy the soft parts at 
the seat of injury were sound ; but the bone was punctured 
very slightly, and from the central spot two fissures 
radiated ; one passed upwards, vertically for an inch 
and a half, into the frontal bone ; the other went backwards 
through the orbital plate, across the sphenoid to the right 
side of the middle line, across the petrous temporal bone 
and into the occiput, to within half an inch of the 
foramen magnum. 

Two injuries of smaller extent, to external appearance 
cannot well be conceived, than those which occurred in 
these two patients. Neither, however, can you imagine 
deep mischief more extensive, or fraught with greal 
danger. 



Case XC. — Fall on tlie liead, very slight scalp wound. — 
Death, in fifty-four hours, from extenaive brain laceration. 

Here is another fatal result after an injury, which was 
at first deemed very trivial. I happened to call at the 
hospital one afternoon when a man walked in, stating that 
he had just previously fallen on to the top of his head, in 
getting down from an omnibus. A little blood i.^sucd from 
a auiall wound on the vertex, but it did not penetrate to 
Uie bone. The man smelt of beer, but was not drunk, and 
spoke correctly. The assistant on duty was tellmg liim to 
go home, and attend as an out-patient next day, when I 
advised that he should be admitted as a precautionary 
measure. He walked into the wai'd, and retired to 
bed. He took a little food and was very quiet, 
until, eighteen hours afterwards, the nurse noticed that 
he was in strong convulsions. These recurred at frequent 
intervals ; consciousness was lost and never regained, and 
death occurred at the expiration of fifty-fours hours from 
the time of injury. The examination revealed no damage 
at the site of the superficial wound, but the under surface 
of both anterior lobes of the brain was broken up, to the 
depth of half an inch, into blood clot and brain tDatter. 

The books abound in cases as terrible as these, and in 
all essential respects analogous. It would, I think, be 
superfluous to adduce more evidence, to impress caution in 
the diagnosis and prognosis of head injuries. 

Here are some cases to prove how unimpoi'tant some 
extensive scalp wounds may be, judging from the rapidity 
with which they heal, and the absence of complications. 

Case XCI. — Wound of the scalp (atx and a half inches), 
healed by the first intention under dry dressing and pressure. 

Ann Hand, in Ward 5, set. 55, but looking much older, 
had fallen down some steps, on to her head, into the 
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the cicatrix sound throughout During tlie whole period, 
the dressing with dry absorbent pads had been renewed six 
times. I saw the taan between two and three moot 
afterwards, and he continued perfectly well. 

The two last cases illustrate liow readily extensive 
wounds may heal, after accurate co-aptation, under pressure 
and dry dressing infrequently changed. The bone was 
exposed in both instances; but that neither affected 
treatment nor the result. 

Progress is sometimes equally nneventful, though 
vault of the skull be fractured and depressed, as well as 
scalp wounded. 
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Case XCIII. — Compound depressed fracture of f^uiL- 
Union by the fi-rst intention under one dri/ dressing. 



Thomas Timmins, tet. 4 years, admitted September 14th, 
1878, A tew minutes previously he had been knocked 
down by a cab, and received a wound about one-and-a-half 
inches long, extending vertically upwards, and slightly 
inwards, from the centre of the right orbital ridge of the 
frontal bone. The bone was bared, fractured, and 
depressed, through the whole extent of the wound. The child 
had no brain symptoms. 

The edges of the wound were brought together by itt 
deep silver sutures, and dressed with a large dry pad e 
lint and roller. As there was no complaint from the child, 
and no indication of matter formation, the dressings were 
not touched for a week, when the lint waa removed, and ti 
stitches withdrawn. Only a linear cicatrix temajned i 
mark the injury. 
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Case XCIV. — OompouTid and depressed fracture of 
\ aktUL — Wound healed under dry dressing and ice. — Rapid 
and complete recovery. 

Thomas Moran, a bricklayer's labourer, oet. 55, was 
admitted to Wanl 3. on September 15tli, 1875. Wliile 
he was at work just previously, a brick fell from a 
considerable height upon his head, making a Y-.shapei:l acalp- 
wound, about two inches and a half in lengtli, situated 
rather above the middle of the left_parietal Lone. The flap 
of the wound being turned back, a Y-shaped fracture 
became visible, with its centre depressed to one-tbird of on 
inch ; the sides of the fracture sloped evenly towards the 
central and most depressed point. The man seemed little 
affected by the accident, and had no idea of its serious 
nature. The edgea of the wound, admitting of easy ap- 
proximation, were brought togetlier and dressed with dry 
lint; and for the first fortnight the patient was kept 
perfectly quiet in bed, on milk diet, with an ice-bag on his 
head. No signs of constitutional disturbance appeared, and 
the man was discharged at the end of seven weeks, to use 
his own words, " in as good health as ever he was in his 
life." The wound was then quite healed, and the area of 
the depressed bone measured one inch and a half longitu- 
dinally, and seven-eighths of an inch transversely ; the 
depth of the depression was three-eighths of an inch in the 
centre. 

I took no notice of the fracture, beyond reducing it to 
the condition of a simple one, by promoting healing of the 
wound. Tlie local and constitutional progress could not 
have been more favourable. When I saw the patient 
some mootiis after the accident he continued in perfect 
luftlih. 
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Case SCV,, — Compound depressed fracture of akvJl, 
with partial paralysis. — Rapid recovery under dry 
dressing and ice. 

On the 22nd November, 1875, Edward Armitt was 
admitted into the Queen'a Hospital under my care. He 
had a transverse wound, about an inch and a half in extent, 
at the hack of the head, a little to the loft of the middle 
line, and just below the suture between the occipital and 
the left parietal hone. The wound, which had been uiflicted 
with a cabman's metal badge, led directly dovm to tlie 
skull ; this was fissured, and the edge.s of tlio bony cleft 
were distinctly felt to have been driven in. The man was 
perfectly sensible, hut the right pupil was dilated, tlie 
coiresponding eyelid drooped, and partial paralysis of 
motion in the right arm was well marked. The treatment 
prescribed was absolute rest in bed, low diet, close attention 
to the bowels, dry dre.ssing of the wound, and application 
of ice-bag to the head. At the end of nine days the 
wound had healed, and the symptoms of compre-ssion, after 
steady decrease, had completely di.sappearetL The patient 
was discharged on the 10th December, and resumed work 
six weeks after the accident. I saw him several times in 
the coui-ae of the following year, in perfect health. The 
depression in the skull wa? quite perceptible, but the man 
had not last an hour's work and had shown no syraptons 
traceable to the injury. 
■- A still more serious state of things occurcd in 

Case XCVI. — CompQVi,nd. ptinctared, arid 
fracture of temporal bone, witit considerable kcemorrkage. 
Gradual healing of wound under dry dressings ; complete 
recovery. 

Henry Haddon, a machinist, set 25, admitted to Ward ] 
at 11.20 p.m.. on the 25th September, 1S75. A few minute 
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previously, in a street row, a brick h&d been tlirown at his 
head, producing a wound an inch in length, over the left 
temporal ridge, in a line above, and in front of, the ear. 
The Lasmorrliage was considerable. The probe passed into 
a very abruptly punctured fracture of the skull ; the 
amount of depression being half_an inch, and the edges of 
the hone, on one side at least, Iwiug quite perpendicular. 
Mr. C. R Keetley, our house-surgeon at the time, to whom 
I am indebted for the notes of tlie case, made a memorandum 
on the spot to the effect that, in Haddon's fracture, a small 
piece of bone appeared to have been driven in. The man 
was quite sensible, though faint from loss of blood. He was 
put to bed, with an ice-bag on his head. At 8.30 next 
morning, a little Leadaclie was complained of ; the pupils 
were even ; temperature 101". A magistrate took the 
patient's depositions at his bedside in the afternoon. 

September 27th (morning), — Pulse SO ; temperature 98" 
There was a thin drab fur on the dorsum of the tongue. 
The bowels were confined. He had slept well, and was 
very hungi-y. The wound was healthy. Eyelids slightly 
swollen. 

The bowels acted the next day. The wound gradually 
healed, under dry lint dressing. On October 9th (a 
fortnight after admission) the ice-bag was left off, a flannel 
cap ordered to be worn, and the man allowed to get up. 
At the end of another fortnight he was discharged, in 
perfect health ; the cicatrix was quite sound, ami the 
depression at the seat of fracture admitted the end of the 
little finger, which did not seem to touch bone at the bottom. 
I saw this man, some months after the accident, in perfect 
healtk 



Case XCVn. — Compound depressed fraclwre of tfin 
skull. — Complete recovery under dry dreming, ice-bag, and-'l 
milkdiet 

T. Smith, a joinei^s labourer, xL 25, was stooping 
at his work, when a brick fell on his head from a height of 
thirty feet. When admitted to Ward 1 (4.15 p.m., Uctobetfl 
15th, 1875), half an hour after the accident, he whs quitS>l 
sensible. A wound on the left side of tlie head was bleedii^fl 
freely ; corresponding to it was a depressed fracture of the4 
skull, the displaced piece of bone being horse-shoe ahap< 
and situated near the middle of the lambdoidal sutui 
The depressed suiface was about one-eighth of an inch beloi 
the surrounding bony level. No head symptoms, 
80 ; temperature 99" ; respirations 24. The edges of thi 
wound were approximated, and dressed with dry lint, 
ice-bag was ordered to be kept on the head constantly. 

October Ititli. — Temperature 99"; pulse 72; respiratioi 
20. Patient i>erfectly sensible, and had taken plenty of J 
milk. He was ordered to have an ounce of castor oil. 

October 17th. — Has slept four or five hours in the night^^ 
The bowels have acted. Temperature 101"; pulse 104 ij 
respirations 22. 

October 18th. — Temperature 101 >6° ; pulse 76; lespiratioixfl 
25. 

November 19th (morning), — Temperature 99-2°; pulH 
84; respirations 22. There were still no symptoms of^ 
nervous lesion or constitutional disturbance. Seven p.m. — 
temperature 104-4'' ; pulse 104; respirations 32. He had 
a rigor half an hour ago. The bowels not having acted for 
some days, a full dose of castor oil was administered; the 
bowels were then freely relieved. The temperature rapidly 
fell to the normal standard, and no other untoward symptom 
occurred. 

December 8th. — The patient had continued perfectly well, | 
and for the last month had acted as assistant porter in thai 
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hospital. He vras bow diEcharged, and I made the following 
note : — " The length of the cicatrix is one inch and three- 
quarters. The depressed portion of bone measures one inch 
and one-eighth, by seven-eighths of an inch. The depression 
is deepest in the centre, where no bone can be felt. The 
man looks perfectly well, and says that he is so." 

I saw this patient upwards of twelve months after the 
accident. He continued quite well, and lind never 
missed a day's work. Three small pieces of bone had worked 
through the cicatrix, which was quite solid, l>ale, and painless, 
over the depressed portion of the skull. 

The four last cases have several characters in common, 
In each, the scalp was wounded and the skull broken ; in 
each, the fractmed bone was depressed. In all the cases, the 
oSending cause was a powerful one, presiunably sufficient to 
cause considerable intra-cranial estravasation. Two of the 
men had each had a brick fall on his head from a considerable 
height ; in a third a brick had been flung at the temporal 
region in a street row. In neither of the cases were brain 
symptoma present. In treating them, I dismissed the 
&actnre from consideration, closed and dry-dressed the 
wounds, kept the patients at perfect rest with large ice-bags 
on the head, fed them on iced milk, and watched the 
thermometer chart closely. Kecovery was practically un- 
interrupted in each case, and was proved to have continued 
so, for many months after the patients were discharged 
from the hospital. 

CisE XCTIII. — Extensive imund of scalp, and denu- 
dation of petiosteum. — Double depretsed (one punctured)' 
fracture of frontal and parietal bones. — Impaired senaibility 
and motor pomer. — Complete recovery under ice-bag arid 
dry dressing. 

On May 11th, 1877, John Curtis, rat. 46. was admitted 
under my care in our accident ward, He had been thrown 
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; the wnnid, its edgea were bnnight into contact,' 
tatepk at a nnaU dependent point, with eight points of 
ailTer sntnre ; an oaknm dicssing and a gently compressing 
bandage were applied, and a iarge ic-e-bag all over. 

On the following day (May 12th), 9.30 a.m., pnlse 84 . 
respiiatiotu 22 ; tempentore lOl'S* . Nine p,ni. — pulse 
108; respirations 28; lemperatore 103*. After this visit, 
I noted nombness and impaired motor power in the left hand, 
with complaint of headache. Ice-bag to be persistently 
continued, and an aperient draught prescribed. 

May 14th, (3rd day). — Dry and compressing dressing 
renewed ; discharge considerable, but wound looking very 
well ; the lower half of it healing by the first intention. 
Poise 80; respirations 20; temperature lOl-S", Pain in 
head, and numbness in hand, gradually decreasing ; absolute 
quiet, and ice-bag to be continued. 1 

From this date, the progress to recovery was uninterrupted. 
The man waa discharged June 21st, barely six weeks after 
the accident. He resumed his regular work as a carter ui 
another fortnight, and three months later (September 28th), 
he was In vigorous health. Two splinters of bone were 
extracted shortly afterwards, from the cicatrix, which 
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thronghout continaed pale and painless, the points wliere 
the ratures were inserted being scarcely perceptible. • 




Fig. XXII. 

JMany surgeons would have trephined in this case ; the 
majority probably would have done so in Henry Haddon's, 
in whom a brick thrown at the temporal region had 
abruptly punctured the bone, and driven a small piece of it 
right into the skull. 

Why did I not trephine ? 

BoeauGe the injuries to the scalp and to the vault of the 
ekuU were either not associated with brain symptoms, 

* WbUe reTtsing thii proof -sheet (2d<1 May. ieS3), thu pnUeat has called on 
ne. The cicatrix in leas perceptible, but the bone depreasiuns axe serj trell 
marked. The mui baa continued in eicellent health, in the same ai 
Hid baa not loat a day's work einw tli« aomdenl, 



or, in the cases in wliicli such signs tlid appear, they 
quickly subsided, as denoted by the closest observation, 
under the treatment steadily pursued, — absolute local and 
constitutional rest ; the application of ice to the head ; 
milk diet; aperients; absorbent, infrequent, and lightly 
compressing dressing of the wound. 

More precifle and extensive statistical study of this 
subject is necessai-y, especially with accurate notes of 
pulse and respiration ratio, temperature, and e\-idenees 
of local organic and functional disturbance. In the present 
state of knowledge, I beg you to accept the expression, of 
my opinion on this complex question with much reservation. 
I incline to the opinion which guided me in the treatment 
of the cases related, and which their results justified, that 
in compound and depressed fractures of the skull, without 
brain symptoms, the trephine should not, as a rule, be used. 
But that mle has its exceptions. I am furthermore of 
opinion that, in fractures of the vaidt of the skull, with or 
without wound, the use of the trephine may be justifiable) 
if the constitutional and local symptoms warrant the belief, 
that blood or pus is collected under the meninges, or that a 
fragment of bone is pi-es.sing upon the brain at the seat 
of injury. 

The eases which I have brought before you are too few 
for any definite conclusion to be drawn from them ; I 
might treble the number from my own practice. They 
i-ary in details, but arc alike in e.'^.sentials, and lead to 
the same conclusion Yet that inference in not an adequate 
foundation for a rule of practice, because a large number of 
cases can be quoted from the books leading to an opposite 
conclusion. Some of the greatest surgeons of all time have 
been, and are, ranged on two sides on the question of 
trephining for fractures of the skull ; and the subject is 
pre-eminently one in which disinclination to dogmatism 
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growa with experience. Sharp linea of distinction and 
aysteniatic generalizations are, in the present state of 
knowledge, impossible, in the diagnosis, prognosis, and 
treatment of injuries of the head. 

What does history teach ? 

A century ago, operative interference was the mle in all 
fractures of the skult. It was Quesnay, himself an advocate 
of the practice of interference, who gave force to the 
opinion;^ of dissentients, by the very title of one of those 
masterpieces of clinical study embodied in the memoirs of 
the old Academy of Surgery. " It fell to the lob of another 
of the academicians to substitute, for traditional empiricism, 
rules of practice, as prudent and safe in their application, as 
their conception was enlightened and their demonstration 
closely, and carefully, reasoned. With few reservations, 
Desault was opposed to the use. of the trephine in fractures 
of the skull, t It was otherwise with his great riva. 
this side of the Channel, Percivall Pott. The elevator and 
trephine were his favourite instruments; and so great was 
his ascendancy in the surgical world, so much more fascina- 
ting for the multitude, then aa now, were boldness and 
complication than prudence and simplicity, that his heroic 
action had many imitators.t Foremost amongst them was 
his most illustrious pupil, John Hunter, who went so 
far as to advocate the trepan in some doubtful cases, " as 
the operation can do no harm." § The impending French 
Revolution, and its attendant slaughter on the battle-fields 

* Precis de Diversea Obasrvationa ear le Tn-pan dami les Cut Douteux, par 
M. QuHDky. Memoirea de I'Academie Hoyalu do Cbinirgie, 8vo edition, 
torn? i, p. 311, et aeq. Piirifl : 1/74. 

+ (Euvrea ChinuBicalea de P. J. Desault, par Xavitr Bichit. Pari", an. U 
ISOl. M&moirBB sur lea FJaiea de la TEte, voL li, p. 1, et aeq. 

t Fracturea of Cbe Cranium with Depreaaion, in the Chirurgical Worka of 
PorciT»ll Pott, vol i, p. 213, et seq. London : 1783. 

§ The Wnrla of John Hunter, F.R.S., with notea, edited b; Jamita K. 
Filnwr, vol i, p. i2i. London : 1867. 
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of Europe, was soon t-) fatnish those lessons which, 
surreal as in other experience, make men judicious. 

When, aft«r the battle of Talavera de la Reyna, the order 
was given for all the wounded, who could leave the town, to 
march, Surgeon Rose found himself iu charge of a large 
number of the disabled Guardsmen. Twelve or fourteen of 
them had compound fractures of the skull, some with 
depression. In none of these was the trephine employed. 
The retreat, in the burning sun, lasted siiteen days, and 
every one of those who were wounded in the hi 
recovered," 

Hennen relates the case of Corporal Cockeyne, wounded 
by a musket-ball in the head, at Waterloo. The fractured__ 
portion of bone was driven into the brain (being exactly 
inch and one-fourth from the surface of the scalp). 
operation was performed, and yet the man was discharged, 
cured, in a few weeks. After quoting a similar case, Hennen 
sums up : " We have here sufficient proof that there is no 
absolute necessity for trei^anning, merely for depressed bom 
from gunshot, i- — ^an opinion strengthened by the camul 
live experience of military surgeons ; many of the; 
entirely discard the trephine, while almost all are agrei 
that its use should be restricted to exceptional cases, t 

Desault's conservatism told directly on the civil practice, 
not merely of his own countrymen, J but of British surgeon; 
John Bell, § with his true surgical instinct, with hi 
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* Quoted in Ballinj^l's Outliuea of Military Sur^rj, louith edition, pp. 
288-&. Edinbargt : 185i. 

1[ Principles of Militarj Surgir;, by Jjhii Uanaea, third edition, p. 2IMa_ 
London : 1620. 

t Vide Pntteiiai Ling.Doro un Che Treatinmt of Guiiiliat<Wi>Qnd> < 
Held, in HolmWs Sjitem of 3argerj. Tliinl edition, vol i, p. SOS. 18M. 4 

i Dupuftren, Lefnns Oraln da Cliaique Ciiirurgiokle, tomi tL FuilJ 
IS30. Blessurea de la T^te, p. I'2S, et acq. 

i On FrMtum of (be Skull, with Depteuion, in John Bell'* Prinoiplc* i 
Sotjarj, vol ii, part ii, p. ilJl, ot a'jq, London : 1808. 
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impetaouB energy, and with the furbished eloquence of his 
ripe culture, threw in Iiis lot against the trepan. "After the 
expiration of my apprenticeship at these hospitals," Astley 
Cooper has placed on record, " *' I went over to Paris, to see 
the practice of Desault at the Hotel de Dieu ; and there I 
found that scarcely ever under any circumstances did he 
trephine ; and he was more successful than the English 
surgeons." Abernethy, IT and Lawrence, |1 too, were in 
this matter disciples of Desault; and on the same side must 
be mentioned one of the most enterprising surgeons of the 
century, — a master who combined, in a very rare degree, 
fearlessness and judgment, power of brain and skill of 
hands, — I allude to Robert Listen . In hi a Practical 
Surgery | he tha'* writes: "When fracture of the skull is 
complicated with wound of the scalp, the surgeon will not in 
general mend matters by trephining, as has been advised, 
merely because there is a wound ; if the depression is pretty 
extensive, and unless be has a better reason to give for the 
proceeding than the mere circumstance of the fracture being 
compound, as it is called, be will often thus add as much to 
the injury and to the risk which the patient is subjected to 
by it, as he would by dividing the scalp in simple fractures," 
This warning is of special significance, emanating, as it 
does, from one who had had abundant opportunities of 
witnessing the effects of the trephine and elevator ; and who 
possessed operative skill and courage in so high a degree, 
that he never felt the temptation to inaction as a refuge 
from responsibility, 



• Ticctuir* by Sir Aalley Cimpar on tlia Prineiplua and Practice of Surgeiy 
with Notes Bod Caaeg, by F. Tyrrell, vol. i, p. 279. London : 1821. 

H The Surgical Worka of John Abernethy, a new eiitioa, vuL ii, pp. 21-5 . 
London : 1827. 

II Quoted ia Guthrie, on Injuries of Ibe Head aEfoctiug tbe Brain, p. 118, 
et Beii. LondoD : 1S12. 

t Loudon, l^ilS, fourth oulitiou, p, ii. 




Samuel Cooper " was equally conservative ; but it is ( 
to you to state that three of his contemporaries — Onthrie^f 
Brodie, J and Velpeau, 5— in the very front rank of siugici 
authorities, rather inclined to the heroic practice of Pot 
than to I he physiological observations and the gentl 
measures of Desault. Italian surgery |1 has gradually com 
round to non-interference, as the rule of practice in fractui 
of the skull ; while the Cierman school has traditionally been 
opposed to the trephine. % Neudorfer writing after the 
Franco-German war, sums up directly against it. •* Mae 
Cormac ft reflected the combined experience of the Freni 
and German surgeons on the battle-field of Sedan, in 1 
statement that, " as a general rule, the largest proportion d 
good results (in gun-shot fractures of the skull) obta 
amongst those cases where the amount of operative surger 
has betn at a minimum," 

Jules Rochard {| has contributed an interesting sum 
of the international position of the question. Speaking Q 

• Article "Trephine" in Dictionttry of PrMtie*! Surgary, fajSunnalCi 
■eves th edition. LoodoD : M'iS, 

■h On Injariiia of the Head nSracting the Brain, hy G. J. Gatbrie, p. 92 m 
17. London: 1842. 

% PatbolD^ickl uul Surgical OlMerratioiu reUling to Injuries of the Bib 
by B. C. Brodie, F.R.S., in KlaJico-Chirurgioal TranBactiong 
London : 1828, ftnd In the Works of Sir BEmjunin CalUnH Brodie, collected ftiid~ 
Mranged hy Charles Uavkins. London : ISSS, Vol. iii, pp. 21 -SS, 

i Vulpeau, Ub I'OpHration du Trepan dans las Plaies de Tete. Pari» : IMi- 

II Laijoni di Medicina Operatoria e di Patalr^gia Chirui^ca, di Regnoli e 
Utinti, Tolume quarto, p. 47, et leq. Firenie, ISgO. — Iitituzioni di Patologi* 
Ohicurgica, soritte da Folica de Rensia e Antonio Oiccone, teria ediziana, 
TolumB prlmo, p, 178, et 8ei[. Napuli, 1852. 

H Vide Durcbborung des Schadets in Die Chinirgischen Krankhelten nnd 
VerletMngen des Gshjrn und seiner ITmhUllnngen, von Victor Brans, p, lOS^JV 
etseq. Tubingen : 1861. 

** " Die Trepanation niemala eine Heil- Operation sein Kann." Nendot 
Handbucb der Kriegsahinirgie and der Operationslehre. ZwEite Hot 
Speoiollo TheiL Leipzig, 1872. Erste Abtheilung, p. 82. 

■*+ Notes and Eiperienoea ot an Ambulnnoa Surgeon, by Willi 
Comiae, p. S5. London: 1871, 

XX Hiitulro de la Cbirurgic Fransaiso au xiio SJcclti, p. 862. Paria : I87II 
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trephining, lie aava : " The apirit of reserve di sting uislies 
French surgery. It holds a poaition between the practice 
of the Germans, who scarcely ever trephine, and that of the 
English and of the Americans, who, though resting on the 
same rules as ourselves, have much more frequently recourse 
to this operation. Leon le Fort has analysed the trephine 
operations on the two sides of the Channel, from IS.Io to 
1866. He has found one hundred and fifty-seven of them in 
England, and only four in France, in that period." 

The results of the operation amongst the most dis- 
tinguished contemporary British surgeons show a very large 
mortality. Mr. Ericbsen tells us " that of 17 cases^in which 
the trephine proper was used at University College Hospital 
by Cooper, Liaton, and himself, sis patients recovered." (•) 

We learn from Mr. Bryant, that "at Guy's Hospital 
trephining and elevation of bone for head injuries, have been 
performed in 51 cases during seven years, and of these only 
12 recovered." He adds, on the authority of Mr. Callender, 
that in 1867, at St. Bartholomew's Hospital, the operation 
had not been performed for six years. (-f-) 

This is a very remarkable statement for Mr, Callender, 
practising in a hospital in which the succession was lineal and 
unbroken, between Percivall Pott and himself, through John 
Abemethy, Sir William Lawrence, and Sir James Paget. We 
have already noted what Pott thought of the trephine, and 
how he practised it. If, under the favourable conditions in 
which surgery has always been practised at St, Bartholo- 
mew's, the successors of John Hunter's surgical teacher 
bad come to regard the operation with so much distrust as 
not to practise it for six years, I leave you to form your 



(*) Scieoce and Art nf Surgery, by John Eric Ericluea. Londnn : 1372. 
Sixth editioD. Vol. I, page 444. 

(t) Muiaal for tbe Prsctiea of Surgery, by Thomaa Bryut London : 1S79 
Third edition. Vul. I, pi^e 332- 
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No less authorities than Mr. Prescott Hewett and Mr. 
W. Hulke, have quite recently expressed themselves in th) 
tenns : (•) " With a wound leading down to the bone, 
ought to operate at once. If the symptoma are s\ig} 
the operation may be guccessful ; but if the cymptoms are 
nrgent — if compression of the brain is decided and strongly 
marked — there is every probability that all our effortB will 
be unavailing ; for in such cases it very rarely happens that' 
the brain symptoms are dependent upon the depressed 
The severe symptoms in fracture with depression arise, 
the moat part, from extensive estravasations of blood, 
some serious lesion of the brain substance itself, and hi 
the reason of an operation being so seldom of any 
Still, notwithstanding all this, it is our duty to operate, as 
the symptoms may, after all, be wholly dependent upon the 
bone." 

Reconsidering my own experience of nearly thirty yi 
as a hospital surgeon, with the light shed upon it by 
authorities quoted, by many others which time and spaoft' 
prevent my referring to, by the practice of many surgeooB 
which I have been privileged to witness, by the opinions 
many able men whom I have met in consultation, 
present opinion on the question is this. 

There is good reason to believe that a large number of 
patients have died after being trephined, who ought not to 
have been operated upon, because moribund at the time. 
A few hours watching of the thermometer and the pulse- 
and respiration ratio, might have proved conclusively 
the stream of life was fast ebbing,— in many cases from 
internal injuries, independent of the fracture of the skulL 
Lives have been lost that might have been saved, if the 
golden maxim, " leave well alone," bad been respected ; if 

(•) Svstem of Surgery, edited by T. Holmei uid J. W. Hulke. London i' 
1883. Third adition, vol [, iw|[e &S1. ' 
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local and constitutional rest had been strictly enforced ; and 
if mechanical interference had been abstained from, when 
there was no urgent need for it. On the other hand, some 
patients, with head injuries, have died, who would probatly 
have recovered had they been trephined. No general and 
fixed rule can be laid down. Each ease mu-st be considered, 
physiologically and surgically, on its merits, without 
preoccupation from theory or tradition, and onlj* after 
judgment formed on facts accurately noted and comprehen- 
ftively considered. 

I commenced this lecture by relating cases of compound 
depressed fracture of the skull which had recovered without 
operative interference. Here are notes of others, in which 
a different practice was pursued. 

Case XCIX. — CompouTid depressed fracture of frontal 
bone. — Semoval of tivo small pieces of bone. — Perfect 
recovery vnthin a mouth. 

Charles Phillips, let. 12, admitted December 4th, 1880, 
with a lacerated and contused wound, two inches in length, 
on the frontal bone, which was depressed, to the depth of 
three-quarters of an inch, on to the brain. Two fragments 
of bone were comparatively loose, and were removed with 
great care at once. Haemorrhage was slight. No brain 
symptoin-s. The edges of the wound were approximated 
with two fine silver sutures. A drainage tube was intro- 
duced into the lower angle, the outer end of the tube being 
passed through a hole in the absorbent pad, which was 
secured over the head with lightly compressing bandage. A 
small absorbent pad was lightly fixed over the outer end 
of the tube. 

Dec. 5th (next day). — Is very restless. A considerable 
amonnt of bloody fluid has drained and dried into the pad. 
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diaries Squires, si 1 1 yeais, a schoolboy, attended as an 
ont-patient at Qaeen*s Hospital, Birmingbaoi, on Oct. 2Sth, 
1879. 

A week before be bad been struck on the forehead with 
a stone. He was not rendered insensible, and felt very 
little of iU The wound waa dreased, aotil his attendance 
here, by his mother. It was about half an inch in length, 
dtoated a tittle to the right of the median line, and 
immediately below the line of juncture of the hair with the 
forehead. It appeared healthy and granulating. The bone 
was denuded, bat there was no fracture discoverable. It 
was dressed with a pad of dry lint, and the boy treated as 
an out-patient, as he made no complaints of feeling ill in 
any way. 

He attended a^ an out-patient until Nov. 28th, feeling 
quite well during the whole of this time ; the wound only 
healing slowly. On this day, a small thin irregularly 
trianjjular exfoliation of bone, about three-eighths of an 
inch in its longest diameter, came away. There was slight 
pulsation in deepest part of wound. A probe detected no 
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■ more b&re bone, and could be felt to pasa into a " cleft" in 
the skull. He made no complaint of any kind, but waa 
taken into hospital and put to bed. Temperature 9^-2" ; 
pulse 100 ; respirations 18. 

Dee. Gtb. — No symptoms since admission. To-day, when 

I patient coughs, there is an escape of about one-third of a 
drachm of thick laudable pus, from the deeper part of the 
vound, evidently from within the cranial cavity. Face, 
hands, and feet are cold and bluish. Fulse so small and 
feeble as scarcely to he perceptible. Temp. US" ; pulse Hi ; 
Tesp. 18. 

Dec loth.^Has been doing well since last report. No 
symptoms. There is a little accumulation of pus at each 
dressing, wound continues to pulsate. His evening tem- 
perature during the last four nights has between 100" and 
102", falhng to normal in the mornings. On the 12th he 
had a flushed face. To-day he complained, for the firat 
Ume, of headache. Temperature 9SG'; pulse 118; respi- 
rations 30. 

Dec 25th. — Headache passed away on the 17th. Tempera- 
ture has not risen since loth. He has had no s^'mptoms, 
and feels quite well. Discharge from wound has been 
gradually diminishing ; wound is healing. There is no 
pulsation, and scarcely any pus ; ordered to sit up. Temp. 
98-4" ; pulse 98 ; resp. 18. 

January 1st, 1879. — Has been up and about since last 
report. He feels pretty well. Wound is coveretl by a small 
firm scab. No complaints of any kind ; he was, therefore, 
discharged as cured. 

January 15th.— Patient was re-admitted to-day. Since 
his discharge his mother says, " he has kept very quiet, and 
seemed to be going on well until the last three or four days, 
trhen he appeared to fall off again, and complained of head- 
d sickness." 




On adiniasion, the toy b palo and weak. He complains 
of constant headache, and frequent vomiting. Wound a 
little moist, not pulsating. Temp, 984" ; pulse 78 ; reap. 
22. He was put to bed, and ordered an ice-bag locally, and 
free purgatives. 

January 18th. — No amelioration of s^'mptoma ; nothing 
fresh to note. Temp. 98-2" ; pulse 76 ; resp. 20. 

January 23rd. — Since last i-cport, sickness lias been a little 
better. To-day, it has returned, with headache, referred 
to forehead and occiput. Emaciating rapidly, has tendency 
to obstinate constipation. Is unable to bear the ic«-bag 
longer, as it increases the pain. Temperature 98-4°, with 
an evening fall of nearly one degree., 

Januaiy 28th. — No improvement in symptoms. During 
last two or three days has frequently shrieked loutUy, has 
also been wandering at night. No paralysis of any 
kind. Pupils equally dilated under atropine. There is 
double optic neuritis, margins of discs blurred, veins 
engorge 1. Wound is practically healed, no swelling or 
redaess about its edges. Constipation. Temp. 98'4" ; pulse 



January Slat. — Boy still growing worse. Temp. 98*°; 
pulse 60 ; resp. 18. Tongue foul, breath fetid. He is 
quite conscious, and answers questions rationally. He 
desires, however, to be left quiet. To-day, under 
anesthetics, I trephined mider the carbolic spray, removing 
a circle of bone from the upper and outer part of wound. 
The bone was slightly eroded on its inner surface ; there was 
no pus found ; the dura mater was healthy, and did not 
bulge into trephine hole. The wound w as dressed, and the 
boy returned to his bed. At night, all the symptoms were 
still present, his temperature had fallen to Ool" ; pulse 66 ; 
respiration 16, He was quite conscious and answered 
queationu. 
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February lat (nine a.ni.), — Wound dresaed ; little ouzing 
only, no pus. No vomiting since early morning. Has 
not slept, but constantly shrieking tlirougli night. In- 
voluntary micturition. Bladder not diiitended. Temp. 
OG^" ; pulse G6 ; resp. 18. 

At 11.45 a.m. to-day, lie was lying quiet, and was not 
taking footl, when he quite suddenly ceased to bi-eathe. The 
house surgeon, Mr. Jordan Lloyd, was summoned fromadistant 
part oE the hospital, and on his arrival, the nurse told him 
tiie boy was dead ; he had not breathed for three or four 
minutes. Face was livid, eyelids drooping, and eyes fixed 
sod insenaitive ; jaw had fallen, and there was frothing 
from the mouth ; pupils dilated and insensitive ; limbs and 
trunk flaccid ; pulse small and fast, only just perceptible- 
Artificial respiration (Silveator'a method) for 15 minutes, 
wa.s followed by one or two feeble respiratory efforts, which 
quickly died away again ; pulse still perceptible. At a few 
minutes after twelve o'clock, the patient being apparently 
'Bioribuud, Mr. Jordan Lloyd divided the membranes in the 
line of the external wound, and, to quote the words of liia 
report, which is accurate and graphic as his surgical action 
was sound, "there was an escape of about half an ounce of 
serous fluid, but no pus ; I then plunged a bistoury into the 
brain matter vertically downwards, and when nearly an inch 
from the surface, a stream of pus oozed out. I had some 
difficulty in introducing a drainage-tube, which I had to do 
along adirector inserted after the knife was withdrawn; during 
my manipulations, I felt the point of the director impinge 
OQtbe ba^u of l\n skull ; it wd^ clear, therefore, that I had 
penetrated completely through the anterior lobu of the 
brain. I exercised the slightest possible preisure in 
inserting the drainage-tube {a thin india-rubber one), which 
pa3.sed inwards for seven or eight inches, doubtless having 
curled itself up in the abscess cavity. By this time all 
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respiration hod ceased, pulse imperceptible at wrist ; there 
was occasional pulsation at precordia. Artificial respiration 
had been kept up at intervals during the operation, and 
was then re -commenced. Ordered friction and hot water 
bottles to extremities, and cleared a large quantity <^. 
frothy mucus from the upper part of the larynx, the toi 
being drawn forwards, and the neck well arched ov 
pillow ; in ten or twelve minutes more, he made voluntary 
efforts at respiration ; slow and shallow pulse, still im- 
perceptible at wrist ; complete anesthesia. A few minutes 
afterwai'ds conjunctivse became sensitive, and respiration 
responded to cold Hacking of cheat." 

At 12,45 p.m. pulse could not be taken; patient, breathing 
eighteen shallow respirations per minute, was quite 
unconscious and could not be roused. 

At 1.15. patient's i-espirations slowed ; and he eeemed 
to be relapsing. After a wet, cold sponge had been " dabbed" 
on the chest every five or six minutes, he again rallied at 
1.30, respirations 18, pulse 136. At 2.40 p.m., he opened 
his eyes, asked for milk, and recognised persons around. 

At 4 p.m., he drank some beef tea, says "he feels better, 
headache has disappeared. He ai^ked fur a bottle, 
passed water. 

At 12 p.m., sleeping, temp. 102"; pulse 126; resp, 18. 
The wound dressed under the carbolic spray. 

Feb. 2nd. — Has passed a good night, slept nearly the 
whole time. This morning is Ljuite conscious, but drowsy. 
Says "he feels bettor." neither headache nor vomiting, 
pupils normal, no pai'ftlysis. No urine since 4 p.m. 
yesterday ; catheterism yielded only eleven ounces. He 
has no remembrance of anything which has happened since 
yesterday morning. Wound dressed ; free bloody discharge 
in dressings ; pus in di-ainage tube ; temp. 92' ; pulse 
108 ; resp. 21. 
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Feb. 4th. — Yesterday comprained of a '* twinge " of 
headache occasionally, luoeued and threw his arms about 
once or twice during the night ; with these exceptions, he 
has been quite comfortable ; complains of hunger, and 
takes nourishment freely. There is slight loss of expression 
on left side of face, — no paralysis ; slight headache, in front 
and behind ; paina about body, especially in neck and back ; 
throws his arras about occasionally ; perspires rather freely ; 
involuntary micturition ; bladder not distended. 

Morning teniperatiirc 104°, having risen during last 
night from 100" , pulse lofi ; resp. 38. 

Evening temperature 102" ; pulse 160 ; resp. 38. 

Feb. 6th. — Wound dressed daily; not much discharge. 
Severe headache, which is relieved for a short time after 
dressing. Drainage tube removed, — a strand of catgut 
substituted. Has " wandered " througli night. Involuntary 
defaecation and mictui'ition. Restlessness; slight twitchings 
of face and limbs. Persists in pulling oS dressings; answers 
questions quite readily ; no paralysis. Appetite good. 

Temp. 100" ; pulse US ; resp. 30. 

Feb. 8th. — Restlessness, headache, and moaning have been 
worse since laat report. Temperature has fallen gradually 
to 98-4''. At 7.10 a.m. he was attacked in a manner 
similar to that of a week ago ; a few minutes previously he 
seemed " fairly well," when he suddenly, and finally, ceased 
to breathe. 

Examination twenty-four hours after death. The 
pia mater, over the right frontal lobe, both at its lateral 
aspect, and base, was covered with a thick layer of 
purulent lymph ; this did not extend forwards, as far as the 
wound through the skull ; but, at the base, a thin strip ran 
along the base of the frontal lobe, as far forwards as the 
right olfactory bulb. The convolutions were flattened 
generally, and the sulci obliterated. 
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At the anterior part of tight frontal lobe, occupying i 
position of the white matter of the brain, and immediate^ 
underlying the grey convolutions, was an abscess cavity, 
nearly two inches in its longitudinal asia, containing 
about one ounce of reddiah-brown purulent fluid, 
ragged brain debris. It^ roof and sides were regular, 
floor irregular with diverticula, one of which could 
traced through the base to the front of the right olfactorj 
bulb. This cavity was lined with a brownish-grey 
membrane, nearly a line in thickness. The brain-matter, 
for a space of more than an inch around this cavity, 
softened, semi-diffluent, and of a mottled, pale grey colooE.] 

All the other viscera were healthy. 
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This clinical history well deserves careful consideration. 
Note, in the tirst place, that the original injury on the fore- 
head was so slight that the mother dressed it herself for 
a week. When she brought her son to the hospital, he wM 
treated for some time as an out-patient; and the hoiv 
surgeon deemed the case so unimportant, tliat he did i 
call my attention to it When the symptoms suggest 
the advisability of admission into the wards, the patienti 
progressed so well, that he was soon discharged " cured,"-^ 
the wound being covered by a small scab, and no complai 
made of any kind. 

After fourteen days, the patient was re-admitted 
January 15th, pale, weak, and drowsy, and the woui 
moist The entries from that date to the Slst, are i 
instructive. Looking back, with the light shed by subsequa 
events, it is clear that an earlier application of the trephi 
might have given a better chance. I think, also, that when 
I did remove the piece of bone, though it is specially noted 
that the dura mater was healthy, so strong were the 
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indications of intra-cranial suppuration, that an incision 
into the brain substance at once would have been justifiable. 
As events developed, it is clear that such an incision would 
have given a chance of life. 

These reflections, so far as the individual case is concerned, 
possess the defect inseparable from being wise after the 
event ; but I am trying to fulfil the most useful mission of 
a clinical teacher, when I am criticizing the results of treat- 
ment in a fatal case, with the sole object of arriving at 
the truth, in order that you may learn lessons of experience, 
for your guidance in similar difQculties. 



LECTURE XII. 

Bittory and real vidue of antiseptics. — Fallacious applie 
lion of the germ theory as the basis of a t 

GEItTLEMEN, 

It lifts Wen my object tliroughont these lectures, 
demonstrate, by typical ca»cs. the fiiiiilamental principle 
and simple methods, by which wounds may be successfolli 
treated. ^NTien touching on some disputed point, referem 
to dissentientopinionshas been inevitable; but controveraial' 
matters have, so far as practicable, been avoided. It is 
impoa^ible, however, to etiniinate them, in discussing the 
history and merits of the antiseptic tieatment, which 
has been advocated, on special scientific grounds, as 
innovation on surgical practice. 

When A-isiting Paris in 1867, 1 found Professor Muaon-' 
neuve, at the head of the clinical wards in the old Hdtel 
Dieu, enthusiastic on the beneficial effects of what he 
called his on ti -putrescent lotion, composed of one part 
carbolic acid to one hundred of water. It wa.s said 
cleanse wounds, promote healing, and prevent pyemia,. 
The matter was not treated as a novelty, but as the outcome 
of theoretical studies and practical investigations, of six 
years' standing. It was in March of that year, that 
Professor Lister published the first of his series of 
papers on a new method of treating compound fracture, 
abscess, &c., with observations on the condition of suppui 
tion,(") The treatment advocated was the free use 



277 

carbolic acid ; and M. Pasteur's germ theory was advanced 
as the key to the explanation of the antiseptic effects. 
Visiting Professor Lister's clinique, I enjoyed the fullest 
opportunity of examining his cases, and was uniformly 
struck with the admirable precision of the dressings, which 
were daily superintended, and in great part carried out, by 
the Professor himself. 

Amongst the coses of which I took notes, at the bedside, 
in Mr. Lister's wards at the Edinburgh Royal Lifirmary, 
December, 1873, was the following, than which it is 
scarcely possible to conceive a more satisfactory result, 

William T , aged thirty-one, a farm-aervant, and a 

powerful man, was admitted November 19th, 1873. Two 
years and a half ago he began to suffer the inconvenient 
symptoms, in the right elbow, for which he now sought 
relief. Both flexion and extension were very imperfect. 
When the elbow was bent to about a right angle, a sudden 
check was experienced, and when extension was attempted, 
great pain was felt in the joint. So long as he kept his 
hand in his pocket he was perfectly easy, but, when he let it 
hang by his side intolerable uneasiness ensued ; so much so 
that he had been off work for twelve months, and had been 
subjected to various treatment without any arrest of the 
complaint 

On examination of the Umb, nothing was found wrong 
with the posterior aspect of the elbow, where the bony 
prominences had their natural appearance, unaffected by 
any thickening of the soft parts. But, anteriorly, on careful 
manipulation, there was felt a distinct abnormal projection 
from the humerus, on a level with the external condyle, and 
therefore in the region of the joint. That the growth, of 
whatever nature, did extend into the articulation, was 
further indicated by the great pain on exteasion, which 
could not be accounted for by mere stretching of fibres of 
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the brachialis anticus, but was readily to be understood S 
the anterior ligatncDt of the joint was put on the stretch i 
over it. 

Knowing that pedunculated exostoses occasionally groi 
from the humerus in the immediate vicinity of the elbo' 
Mr. Lister was inclined to think that the present case w 
of that naturG. Two alternatives presented tliemftelves 
the way of operative procedure — viz., excision of the jointj] 
ajid removal of the tumour alone. The latter, necessarily 
involving opening the articulation, would have been, in Mr, 
Lister's opinion, altogether unjustifiable without reliable 
antiacpfcic meawres ; but, with these, it was believed to 
perfectly safe, and likely to leave a stronger and mo] 
useful limb than excision. 

Accordingly, on November 2Jlth, the skin having 
purified with 1 to 20 carbolic-acid solution, and a spray 
1 to 40 lotion playing over the part, an incision was made 
about five inches long over the outer condyle and supra- 
condyloid ridge, and the external aspect of the joint. The 
supinator longus and the neighbouring extensors being then 
detached from the inter-inuscutar septum and from the 
condyle, and the external lateral ligament exposed, the 
muscles were drawn aside witli a spatula from the front of 
the joint, and, on introduction of the finger into the woand> 
the prominence before detected through the soft parts was 
distinctly felt. On the joint being opened however, instead 
of an exostosis, a large number of loose cartilages 
were discovered, most of them, about 200 in number, 
being about an eighth of an inch in diameter or less, while 
BIX were larger, varying from one fourth of an inch to an 
inch and a half in greatest diameter. They were very 
irregular in form, the larger appearing at first sight like 
aggregations of the smaller ones ; hut in reality, as seen on 
section, consisting in the interior of true bone and mcdul- 
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laiy tissue, with ft cartilaginous external layer and synovial 
investmeDt, to which small cartilaginous bodies were 
attached by narrow peduncles. The larger of these bodies 
were most of them still connected by sj-novial bands to a 
prominent ridge of bone, across the front of the humerus ; 
but the smaller ones were generally free in the articulation. 
In order to extract the larger ones it was necessary to 
divide the anterior ligament ^vith a probe-pointed knife, to 
the extent of about an inch and a half, after which, the 
ridge from which they sprang was removed with the gouge. 
The very numerous small ones were successively brought 
into view by free alternate flexion and extension of the 
joint ; and as they continued to appear, time after time, 
when these movements were executed, and as it seemed 
right to endeavour to extract them all, the joint was laid 
open, and exposed to the spray and sponging, for full half 
an hour. The operation was performed in the bloodless 
manner, wliich had been practised by Mr. Lister for several 
years, by freely elevating the limb, and then screwing up 
the common tourniquet as rapidly as possible, so as entirely 
to arrest circulation. Some small arterial branches having 
been secured, two drainage-tubes, each about one fourth of 
an inch in diameter, were introduced fairly down to the 
open joint, their outer extremities being kept on a level 
with the cutaneous margins of the wound, which were 
elsewhere accurately stitched ; after which the usual dres- 
sing of antiseptic gauze was applied, a piece of protective 
tissue being interposed between it and the wound. 

The patient experienced no symptoms of irritation of 
the joint, nor any constitutional disturbance as the result of 
this procedure. For the first three days the dressing was 
changed daily, as the discharge of serum was still consider- 
able ; but after this, as the serous oozing diminished in 
amount, the intervals between the dressings were extended 



ceased to employ carbolic acid at the H6t«l Dieu as a commt 
dressing. Accordingly his wards are made healthy, and tl 
results are most satisfactory and remarkahle. Alcohol and 
camphor, like carbolic acid, act as paraaiticides, and in some 
iray as poisoD antidotes. It is by an analogous action that 
they prevent purulent infection, hospital gangrene, &c. 

" The fine researches of M. Pasteur clearly explain tl 
unexpected phenomena. Everywhere where there 
composition of an organic hquid or substance, such decom- 
poeitioD is caused by the physiological action of living beings, 
the germs of which pullulate in the air. Everywhere, where 
a wound is made, air penetrates, and with the air, germs, 
which have the power of developing themselves, even in 
the interior of the blood-veseels where the circulation carries 
them. Hence result inflammations of the lymphatics and of 
the veins, erysipelas, gangrene, &c. The more cutting the 
instiument with which the operations are performed, the 
more freely are the vessels divided, the better do the germs 
penetrate, the more easily do microphytes and mici 
cause complications, especially in loose and rasci 
tissues .... It is to-day well proven that carbolio 
acid and its compounds prevent the development of, and 
even partially destroy, the germs in the air. One can thus 
ea«ily understand the favourable action of that acid in 
wounds of all kinds, in bums, and even in midwifery 
practice." 

This public teaching of D&lat, in 1865, foimded on 
periments conducted in 1861, is unmistakably Past 
germ theory applied to surgical practice with carbolic 
as the parasiticide. But, curiously enough, in Pasteai 
own country, and with his countrymen generally, the thi 
found very little favour. It probably would have been 
forgotten, but for its enthusiastic adoption and untiring 
advocacy by a distinguished British surgeon, and but fm* 
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the admiriDg approval of Volkmann, von Nitssbaum, Kdnig, 
and others of our German confrferei, who have added the 
term ListeriBm to eurgical langiiage and history. 

At the onset, and through tlio discussion, one fundamental 
truth must be held steadily in view : the majority of 
wounds have an almost irresistible natural tendency to heal. 
Amongst the glorious results achieved by contemporary 
surgeons, we have none to surpass, very few to equal, the 
success of Alanson cf Liverpool, * with thirty-five amputa- 
tions and no death ; of Martineau of Norwich, j eighty -four 
lithotomies, and only two deaths ; of Symc of Edinburgh,! 
with only one fatal result in thirty-tive ligatures of the 
femoral artery for popliteal aneuiism ; of tlie elder LaiTey, 
with twelve recoveries out of fourteen amputations at the 
shoulder-joint, on the field of battle. Of the two who died, 
one committed suicide, the other sank under shock within 
twenty-four honrs.5 

If a comparison be instituted between the statistical 
results of surgical practice under the lamented Callender 
and Mr. Lister ; in the Edinburgh Infirmary under Spence ; 
at Glasgow under Cameron and M'Ewen ; and at Kilmar- 
nock under Borland and M'Vail, the very small tliffarence 
in the percentage of deaths is a prominent and incontrover- 
tible fact As those all hut uniform reanlts have been 
attained under very various methods of wound-treatment, 
the thought suggests itself, that local appliances have less 
influence on the process of wound-liealing, than has the 
manner in whicli they are employed, the judgment of the 
surgeon, and his manipulative dexterity and precision. 

* Pncticnl Ohservktions oo AmpuUtian rud iU after- treatmtat, bj- 
Edward AUdbud, gurtcixni to the Lirerjraol Infirmarj. SrcoDd edition- 
London, 1782, p. ]S. 

t Medico-Chinirgicid TruiucUam of I«ndun, vol. xi, p. 402, et wif. 

Z Ktr. Sfme'd autagrapli letter, tt p. 33 of this volume. 

J Hjmolres de Cbirurgie Milit^re ot CuDpogne*, de D. J. Larrcj. Tnria, 
1813, Toma iii, p. 301. 
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When, in 1867, Sir James Simpson was working out his 
acupressure, he applied to me for some information, 
suggested on reading my papers on " The Present State of 
Surgery in Paris," just previously published in Tlte Lancet. 
To illustrate one point, I requested -my then house-surgeon^ 
Mr. Robert Jolly, to tabulate all the operations of any 
moment which I had performed during his tenure of office, a 
period of about two years and nine months, during which I 
had discarded poultices, water dressings as little better, and 
dressed wounds mainly by rest, position, and pressure, with 
pads of dry lint Excluding a large number of nunor 
operations, all of which were successful, the total reached 
107 operations, amongst which were thiee of lithotomy, 
ovariotomy two, fistula in ano twelve, trephining skull one, 
removal of bony sequestra six, ligature and division of 
varicose veins two, removal of female breasts twelve, 
removals of tumours sixteen, excision of elbow four- 
amputations of arm, wrist, thigh, leg, and ankle twelve^ 
partial amputations of hand and foot twenty-five, with the 
result of three deaths in 107 operations : and that is 8 
fair average of my general surgical experience. 

Comprehensively considering these with the statistical 
results alreaily quoted, of successful wound -treatment nndor 
a variety of methods, one thing is quite clear. The atmo- 
sphere, with its pervading particles, was practically the 
same in all ; but it hatl little infiuence, if we are to judge 
from the result. Spray or no spray, the woimds healed. 

With the most sincere deference, I cannot but think that 
the intrusion of the germ-theory, into this discussion, has 
been a very unfortunate one. From a strictly 3<ncntific 
point of view, the expression "antiseptic surgery," 
professedly based on the germ -theory, seems scarcely 
more defensible than " horaoaopathic medicine," which 
claims the doctrine of similars for its foundatiou. 



Assuiuing the truth oi' tlie former, and tlie utter falsity of 
the latter, the terms remain objectionable. Surgery and 
medicine are sciences of observation, in which pathological 
states should be noted, their causes enquired into, and their 
remedies experimentally tested, by a strictly inductive 
process. If the practice be onco recognized of prefixing to 
them designations, according to a priori theoretical 
generalizations, which extended experience may prove to be 
fallacious, the nomenclature of the sciences will vary with 
succeeding ages and opposing schools. 

In questioning the wisdom of endeavouring to base a new 
system of surgery on the germ-theory, let it not be supposed 
that I confound with it the value of antiseptics, which the 
omnipresent germs are said to require for their extennina- 
tion. But what may be considered matter for regret, is the 
attempt to explain the action of antiseptics by a new 
theory, and on it to base a professedly new system of 
surgery. In doing so, a three-fold error has been committed : 
first, in raising accessories to the position of essentials ; 
secondly, in predicating from experiments on dead matter 
the behaviour of living tissues; thirdly, in ignoring, or 
underrating, the difference between physiological and 
pathological states. An incision into healthy tissues 
through the scalp to turn out a cystic tumour, and an 
opening, of similar dimensions, in Scarpa's triangle, to 
evacuate a collection of pus which has travelled down 
from a centre of decaying bone in the spine, differ so widely 
as to preclude comparison, without violence to the first 
principles of scientific reasoning. 

Life and putrefaction are not correlative, but antagonistic ; 
and in proportion as the surgeon utilises and economises the 
attributes of life, he will find himself independent of those 
changes which are inherent to decaying organic matter ; 
whether it be in bagging wound.^ or boggy lands. Life is 
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the great antiseptic. Preserve it, i-estore healthy fnocti 
control by rest, pasition, and pressure, nervous, vasculft^, 
and muscular actiou, so as to minimise the material for, and 
the causes of diachjirge, carry this off as it is protiuced. by 
drainage-tubes and absorbent dressings, and the repair ot 
injuries proceeds like healthy nutrition, uninterrupt 
and painlessly. 

That infection is always floating in the atmosphere, 
ready to settle, in the shape of impalpable and implacable 
germs, into any breach which may be made in the surface 
of a living body, is an idea which has never troubled me. 
The prescription, in-spired by that idea, to rub strong carbolic 
acid into the innermost recesses of a compound fracture, to 
pursue and kill the germs ; the warning that an antiseptic 
dressing may lose all its potency, through a hole, no bigger 
than a pin's point, in the investing mackintosh, admitting 
countless germs ; that a dressing must be changed as soon as 
a little discharge permeates it, lest a septic channel be estab- 
lished for the ubiquitous and maleficent vibrios ; that these 
will settle down, as a swarra from the air, on a granulating 
sore, if the spray be not kept in action while it is dressed^ 
are, — I say it with the sincerest respect — queatioi 
propositions. 

That, as powerful accessories to wound treatment, antisep- 
tics possess real value, is an old tioitli, for insisting on which 
the world will ever be indebtetl to those from whom I have 
felt compelled to express qualified, but materia), dis.sent 
Lesne tells us, in his poathunious edition of the works of 
Jean Louis Petit, (JJ) that the great surgeon knew that 
tepid water and poultices were of no use in arresting 
sloughing and caries ; against them he employed the most 
powerful antiseptics. Belloate, in his Ckirurg^ien d' 

(%t) TraitJiUt Maladia ChirurjUattt it da Opiyationi jui Itur concitnnaU. 
Ouvmge p-iithume da J. L. Putit mia »u juur pw Si; Leme. NouvdiB 
Edition. Pwu, 1790, piaconrg prijliipinalre, p. x 
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HSpital, (§) oue of the brightest gems of our seventeenth 
century literature, employed antiseptics largely ; and G. B. 
Monteggia, writing in 1828, on balsamic preparations in the 
treatment of wounds, recognised their " antiseptic virtue, in 
retarding putrefaction and facilitating infrequent dressing." 

It would be tedious and profitless to go on quoting 
instances of the old and wide repute in which 
turpentine and resinous gums, alcohol, bark, and acids have 
been held as aids to wound -treatment, for their anti- 
put rescent properties. In appropriate conditions, their 
value is indisputable, — always remembering that no local 
treatment can dispense with attention to constitutional 
states. 

The absorbent dressings, drainage tubes, elemi plaster, 
styptic colloid, compound tincture of benzoin, and many 
other preparations wtiich we are constantly using in wound 
treatment, are each and al! powerfully antiseptic. So are 
rest, position, and pressure, for by controlling the dynamics 
of the circulation, they are potent conservators of life, and, 
in direct ratio, prevent the development of pathological 
states. 

To pass from historical evidence and scientific reasoning, 
to clinical tests, let me recall 

Cases CII. and CIII. — Excisions of two right elbow- 
joints, — One treated throui/hout under the carbolic apray, 
the other by dry and infrequent dreaamg, rest, ■position, 
and pressure. 

In ^ov. 1878, 1 excised the right elbow joints of two men, 
treating tiie one strictly on Prof. Lister's plan, the other by 
dry dressing, gentle pressure, and absolute rest. I had at first 
intended to draw lots as to which case should be treated on 
one plan rather than the other ; but, as in one case the skin 

) BeUiMto, Le Vkirur^itn J' i/.i^ifu/, AiiiBtL<nlutD, KO?. 
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exceeded two ounces. The same kind of dressing 
reapplied. Tfaree days later (Dec. 23rd, tenth day afl 
operation), some bright red "blood was seen to have permea- 
ted the dre.ssings, which tlie house surgeon removed. 
Finding that the wound lookeii well, and the hiemorrhage 
had ceaseil, he surrounded the elbow with pads o^ 
dry lint, and bandaged the same splints over cotton-w* 
with soriewhat firmer pressure than before. After the 
previous attack of venous oozing, the liuib had been placed 
on on inclined plane with the hand raised. When the second 
hajmorrhage occmred, the hand was still further raised. Please 
to bear in mind that this ^witient was from the first the 
weaker of the two; his elbow-joint had suppurated; and 
since the operation, not only had the bleeding occurred^) 
once from the nose and twice from the arm, but he 
been troubled with obstinate constipation ; yet his tem- 
perature and pulse were throughout lower than in 
carbolic spray case. Only last evening did the temjierati 
of both stand exactly at the same level — 98'4". Th«. 
pulses, however, differed : that of the dry rest case wai^ 
76 ; that of the carbolic spray case 106. Seven hours al 
the completion of the tenth day from the time of operati< 
the record of the temperature, pulse, and respiration in tl 
two cases was — 

Nov, 24. 
/■Temp. lOS-S" 
Dry rest case< Pulse 






96 ... 80 ... 84 ... 76 

(Resp. 34 

^ . ,. (Temp. 103- 

Carbolic spray 1 „ _ n 

' ■'JPuIse 120 ...108 ...88 ...106^ 

'^^^' (Eesp. 30 ...24 ...22 ... 22* 

At 11.30 a.m., December 15th (the commencement < 

the twenty-second day after operation), I made this note :— 

Temp. Pul"B Ro^ 

Dry case - - 98-2'' ... 76 ... 19 

Spray case - - 98-8° ... 87 ... 20 



Not. 27. 


N... 30. 


98-5» 


.. 98'4° . 


. 80 


.. 84 . 


. 24 


.. 24 . 


102 


.. m-5' . 


. 108 


.. 88 


. 24 


.. 22 



Dm. • 



On dressing both cases at the same time, we find in the 
carbolic case about thirty drops of perfectly odourless pua 
nest the wound, which is granulating throughout. The 
protective is not at all discoloured. A slight opening, 

through which a drop of pus exudes, has formed on the ouler 
side of the elbow, which admits of motion with very little 
pain. On removing the dressings from the dry case, they are 
quite dry, emitting a faint odour, as of half-cured fish. The 
old sinus, opening on the outer side of the elbow, is all but 
closed, and the cicatrix la quite solid for about three-fourths 
of its length. The elbow can be flexed and extended without 
any pain. Tliis man has had no rec\UTence of bleeding, 
and both patients have walked about for some days with the 
elbows at right angles, supported in efficient slings. 

Although the dry rest man was nervous and comparatively 
feeble, he was in comfort by day, and had good sleeps at 
night ; while his more plucky companion suffered a great deal 
of pain in the arm, greatly intensified at each dressing. 
The hand and forearm of the former were all along pale, 
cool, and shrivelled ; of the latter puffy, pink, and shining, 
during several days. 

Both patients recovered with useful limbs ; but, as they lay 
in adjoining beds, their spontaneous testimony to the relative 
comfort of the two methods of treatment was very explicit. 
The testimony of the respective dressers was no less 
emphatic, as to the simplicity and economy of time in 
treating the dry case compared to the spray one. 

Instructive corroborative evidence was furnished by a 
patient with severe compound fracture, under my 
colleague Professor Wilders, by whose permission I transcribe 
this note. Immediately after the accident the fracture was 
reduced, and the wound dressed under the carbolic spray ; 
this was also used at subsequent dressings, which were 
renewed whenever discharge permeated. The local and 
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^Ting me the benefit of hig advice in consultatim 
■of- Paris jacket was applied, with marked bcncfil 
lad regained the power of fli;xing and extending 
legs, but continued unable to bear liis weight on them, 
swelling formed over the upper dorsal vertebne, on a lew 
with the highest part of the spine of the scapula, and { 
gradually developed into an abscess, with renewed and mcH 
severe paraplegia. 

August 18th (noon). (*)— Patient lying on his right sidil 
being unable to lie on his back. Skin hot and dry, 1 
parched, breath offensive, tongue furretb From the iw»t d 
tlie neck to within an inch and a half of the inferior an^ 
of tlie scapula, is a tluetuating swelling, seven inches lonf 
and six across. The covering akiu is red, hot, and ■ 
tender. The nock is thrust forwards, so that the head fon 
an angle (about *5") with the trunk. Cutaneous sensibilitj 
impaired in the lower limbs, wliieh cannot be 
Complete loss of power over the rectum, and to some este 
over the bladder. There could be no doubt that we had to 
deal with an acute abscess, producing great constitutional 
irritation and spinal compression. I i-esolved on opening i 
at once, under the carbolic spray, adhering most clof 
(myself and assistants), to all the instructions laid down 1 
Mr. Lister. Through the incision, little more than half fl 
inch in length, issued nine ounces of reddish-yellow matta 
stinking abominably. Largo-sized di'ainage-tube 
duced, protective applied with swabs of muslin soaked in 
carbolic lotion, gauze dres-sings, mackintosh, and bandages 
Improvement was immediate and rapid, At T.UO the sBme_ 
evening, seven hours after operation, the temperature 1 
fallen 3'4 degrees, the pulse 28 beats, and the rcspirati 
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(*) 1 am inilebted for theee Dote*, aDd fur tlie utmoit care of the patient at 
the most critical Btnge, to Dr. Sawjer's house-plij-aician. Dr. Wood, a««atatl Uy 
Mr. Julin Wlutchtnuci, ncting liouse-iurgoau. 
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2. This note will make clear tho rapidity and extent of the 
improvement within seven and a half hours i — 

12.15 noon. temp. lOri" ; pulae 128; reap. 28, 
7.30 p.ui.: „ D80°; ,. 100; „ 26. 
At the latter visit the patient took milk freely, and was 
([uito eaay; could Hex and extend his legs, and hold his 
iiiotiona ; dressings changed under the apray, as the 
discharge had already made its way thi'ough those first 
applied. 

19th. — Has passed a good night. Takes food well. 
Dressings changed because permeated with diwharge, which 
is much less in quantity, and free from offensive odour. 

23rd. — Dressed each day, and the drainage-tube short- 
ened. Discharge now trifling in quantity, and quite sweet- 
Power over legs steadily improving. Eats and sleeps well. 
Temperature 975° ; pulae 92 ; respiration 26. 

The Sayi-e's case having been removed, as irksome and 
inefficient, I directed the application of a plaster case, 
extending from the top of the shoulders to below the hips, 
and so constructed as to admit readily of removal and re- 
adjustment. The patient continued to iuiprove ; he ate and 
slept well ; his temperature was barely above normal ; he 
was quite free from pain ; had a good appetite and regular 
action of the bowels, could roll over in bed, and walk in 
the ward with slight assistance from a nurse ; he wa.s dis- 
charged at the end of three weeks in couiparatively good 
health. 

A more brilliant therapeutic result than this cannot well 
be conceived, and I characterise it as such, all the more 
freely, because the merit of saving tlic patient's life was not 
mine, but Hr, Lister's. Wlien a large collection of pus has 
formed, in a case like the one now under comment, or in a 
psoas abscess, drainage is so difficult, if not impossible, the 
control of the circulation by position and comprc.*iion, so 
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entirely out of the question, the danger of consiitutioi 
poisoning from the local centre of infection no great, that 
itbould not think of opening such a collection of matter 
and sulaequently treating it, except by strictly following 
the lines of Mr. Lister's practice. But that admission only 
concerns the treatment of exceptional pathological stat 
In the general practice of operative and traumatic aurgeryj 
the physiological principles, and the simple practices 
have endeavoured to illustrate, will insure the n 
satisfactory' results. 

If so, it may he asked, how can the very general occu] 
ance of ULi. lister's teaching he explained ! 

As already incidentally mentioned, there seems evci 
reason to believe, that the substantially identical teaching 
of his predecessors, Lemaii-e and Dt^cJat, would long since 
have been forgotten, but for the influence of Mi- Symc'a 
successor. The historic renown of the Edinburgh Univer- 
sity and Infirmary, their almost matchless intellectual 
resources, the moral support of Sir Robert Christison 
against local detractors, Mr. Lister's single-minded enthu- 
siasm, the exceedingly rare combination of his accomplish- 
ments as a chemist and naturalist, a microscopist 
surgeon, the exceptional circumstances which permitted 
almost exclusive _devotion to hospital work, the fascinstii 
of a theory and a system, professedly novel and of univcK 
application, the attractive elegauce and ingenuity of th*l 
spray apparatus and its accessories, was an overpowering 
combination of influences in establishing a school of surgical 
dressing. But notwithstanding all the advantages referred 
to.it is doubtful if the germ-theory would have made such 
way as it did in the surgical world, had it not captivated 
the imagination of continental surgeons, especially of ths. 
Qeruians, who in surgical, as in general science, ha< 
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exercised such a powerful influence on contemporary 
thoQght. 

Anyone who rcmeiubBrH the filthy condition of conti- 
nental hospitals, a quarter of a century ago, will 
have no difficulty in undci'standing, liow and why Mr. 
Idster's minute prescriptions for the most scrupulous 
cleanliness must have worked a life-saving reform. 
Tlieir power for good must obviously have been all the 
greater when, from over-crowding or any other cansc, a 
hospital had become unliealthy ; and it is not improbable 
that to the success of the systoiu imder exceptional 
pathological conditions, may be attributable the blind 
adhesion of some of its admirers. 

Mr. Lister himself lias done much to explain away 
exai^erationa for which he cannot be held responsible. 

By the courtesy of the Council of the Midland Medical 
Society, the students of this school were privileged to hear 
the deeply thoughtfid and richly instructive address which 
Professor Lister delivered here. His title, you will 
remember, was " On the Healing of Wounds without 
the Antiseptic Treatment." I shall only recall to you one 
passage which I took down verbatim, as my distinguished 
friend and old fellow- student was endeavouring to expWn 
some of the published results o£ my practice. He did not 
ijucstion the i-cportcd recoveries after wounds into joints, 
and amputations under dry and infreiguent dressmg, rest, 
and pressure. Here is the pith of his explanation — " that the 
healthy living tissues have the power of pi-eveating the 
development of bacteria in their vicinity." This admission 
goes a verj- long way towards solving the question at issue. 
Since the great majority of wounds, whether inflicted by 
accident or by the surgeon's knife, are in healthy living 
tissues, the development of bacteria need not be feai'ed. Life 



resists putrefaction. Administer economically, preserve and 
utilise the resources of life, and you will have the benefit of 
its power in your surgical work. You will secure nutrition 
and repair, and, under the circuuistances mentioned, have 
vei-y little need to wage a war of extermination agai 
atuiosphoric dust. But all wounds ai-c not into healthy 
tiasuea — to wit, an incinion into a joint filled with pu.f , 
opening into a psoas abseeas, or an empyema. It is in ' 
these cases that the ai'gument of the germ-theory is full of 
suggestivcuuss ; it is in these cases, not improbably, that 
a special triumph will be reserved for Professor Ltster'Sj 
treatment. If so, the triumph will be a grand and gloriom 



Concurrently witli, and largely owing to the spread 
Listerism, operating surgeons have ceased to delegate 
all-important matter of dressing to comparatively unskilled 
assistants, and have devoted themselves to it, with the 
painstaking care which it deserves. Thought, diligence, 
and experience, patience, precision, and untiring effort 
have once more borne their unfailing fruit,— success^ 
Hence diminished surgical mortality lias attended inji 
and opei-ations, largely in consequence of the manner 
which the patients have been attended to. 

But, in a great number of the successes which have foUowi 
the use of the carbolic spray, it may be questioned if it 
have been a potent factor in the therapeutic result. 
Here are one or two illustrations to prove how very 
necessary it is, in the wide and complex question of wound 
treatment, to distinguish between essentials and accessories 
in the chain of therapeutic causation. 

I have seen a case, the type of a large class, in which 
surgeon prided himself on the antiseptic treatment of 
excision of the knee. The carbolic spray bad eertai 



"4 

a in 
II of 
that 
iteT>^^^ 



iurie^^^ 
er H^^H 

owo^^^l 



been used; but ft good deal of constitutional disturlmncc, 
and not a little suppuration had followed. When I saw 
the patient, matters were progressing favourably ; but for 
souic weeks the limb had been immobilized in plaster uf 
Paris, and auapendcd in a Salter's swing ; very considerable 
pressure being at the same time employed, with gau»e 
bandages, in applying the dressings to the knee. A success 
under such circumstances is perfectly explicable, in accord- 
ance with the proved principles of scientific sui^ery, without 
importing any hypothesis about germs. 

Having accepted the invitation of a great jjartisan of 
Listerism to visit his wards, be triumphantly pointed 
to a ease of comi>omid fracture of the leg. The accident 
had happened a week before, from indirect violence. Both 
bones were broken, and the wound was a small one. 
Reduction was effected immediately after admission, the 
wound was dressed under the carbolic spray, with all the 
prescribed accessories, and the limb was put up in well 
padded lateral splints, and suspended in a Salter's swing. 
There had been no pain, and no constitutional disturbance, 
and my colleague bad very wisely not meddled further. He 
doubtless would find the wound healed when he did expose 
it. Bnt what does such a case as that pro\e beyond the 
soundness of established principles of surgical science and 
practice ? My friend remarked that he cared nothing for the 
rationale of the cure ; he was quite satisfied with the plan 
if such were its results. 

But I submit that it is a very important matter not to 
encumber surgery with an erroneous doctrine. No less 
important is it to discard all complications of operative 
procedure, unless absolutely essential to saving pain or life. 
Scientifically considered, the truth or error of the germ 
theor}', in its sui'gical application, is a question of the 
greatest interest ; practically, no less so. A surgeon 
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exception&Uy placed in pnblic and private cireumstani 
with the resonrees of a great hospital at hLs command, ani 
a class of enthusiastic students to do his bidding, may be 
able to carry out, with comparative ease, a complicated 
course of treatment ; but on tlie field of battle, or at the 
mouth of a coal mine, in a parish infirmary, or on a twentjT; 
mile round i» a countrj- practice, hand and steam spra; 
gauze and protective, with the minute injunctions for th* 
successful use on tlie antiseptic theory, become serioi 
complications, if not absolute impossibilitiejs. 

It has been urged that, for the perfect success of the 
antiseptic system, its conditions must be accurately fulfilled, 
and that it is owing to their violation that failure occurs. 
Professor Lister has repeatedly shown his class a number 
of long Basks, containing a variety of organic Huids, and 
having their mouths well plugged with cotton wool, 
veseels have been filled with special precautions, 
exposed to great heat ; their contents have remained 
for months. Admit air to one of those flasks, inoculate 
with a ferment, and troubled action, turbidity, and sti 
soon follow. In the laboratories of scientific men t 
experiments have been the matter of much contention, 
merely as to their theory, but as to the facts themselvi 
Conceding the facts of the Haaks and their clear and 
contents, just as they may be stated by the most ardei 
advocate of the germ theory, wlmt do they amount to 
their surgical application > Is not the whole history 
physiology and surgery full of examples, to prove 
fallacy of arguing from the demeanour of organic pj 
removed from the body, to what occurs in the Uvi 
system ? 

Here are ten operations — 1, hare-lip; 2, perineoraphy 
3, rhinoplasty ; 4, ligature of femoral ; 5 amputation of foi 
arm i 6, Syme'a amputation at the ankle ; 7, c.\.cisiun 
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elbow ; 8, excision of the knee ; 0, excision of the lower 
jaw ; 10, removal of cystic tumours from the scalp. The 
selection is mnde as an average representation of so-called 
major surgery. Most of those operations I have performed 
many times, some only occasionally. I have never lost any 
one of the cases. Other surgeons can, doubtless, say the 
same. Wherever the maleficent germs were, the powers of 
life proved an insurmountable barrier t-J their penetration 
and fertility. 

Far from me to attempt to disparage the indirect advan- 
tages which have resulted from the discussion of the germ- 
theory and the advocacy of antiseptics, exaggerated and 
exclusive though they have often been. I well remember the 
day when one of the moat kindly naturcd men I have ever 
known, and probably one of the most brilliant operators 
who ever took a knife in hand, performed one after the 
other such operations as a lithotomy, a ligature of the femoral, 
an excision of the lower jaw, and an amputation of the 
thigh. Well can I see bim dipping his knife into the fat of 
the ischio-rectal fossa, with as much freedom, and as little 
concern, as a butter-taster would dive into a tub of Dutch 
butter. The forceps followed into the large opening, and 
brought out a stone, aa easily as a boy takes a marble out of 
bis pocket. Some rather free bleeding was little heeded, 
and the patient was carried to bed, to make way for a 
young woman whose jaw was to be excised. To save time, 
she was alrea<ly under chloroform when brought into the 
theatre, and it was a matter of a very few minutes to turn 
up the cheek anl divide the symphysis, lever out the 
condyloid proce,?s, and send the patient back to bed with a 
fold of wet lint in the vast wound, and the blandly-expres- 
sed a.ssurance that the oozing of blootl would soon cease. 
Such surgery, as brilliant, and nearly as fatal, as the charge 
of BaUklftva, might bo magnificent as a feat of physical 
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dexterity, but n'ithal it was not surgery. Less blood wouI4'| 
have been spilt , more lives saved, by a Tar less dexteroiiB 
and showy operator, who had thought a little more of the 
evils o£ traumatism, and of the advantages of careful 
dre.ssing based on sound pliysiological principles. To 
amputate a fleshy thigh, ligature two or three vessels, flood | 
the Baps with iced water, send the patient to bed with t 
fold of wet lint in the wound, and dress it after a few hoin 
when glazed, is a proceeding which was once catlap 
scientitic, but which I shall abBtain from characterising a 
it desen'ea, through respect and sympathy for the mistakei 
men who practised it, — myself, live and twenty years a 
aiuon^t the number. 

In heading the practical protest against such a state 
things, and in exemplifying, by the most mognificei 
patience, the value of attention to details, which had come 
to be treated almost habituallj' with neglect, Professor 
Lister established claims to admiration and gratitude, 
which will survive, long after the eccentricities of the gen 
theory shall have been forgotten. 

I venture to think that his dressing materials will pw 
one of the most enduring Eind beneficent results of 1 
labours. The substitution of gauze for calico band^ 
the discouragement of poultices and water dressings, 
impetus to the system of drainage, and the unconsdoilj 
generalization of immobilization and compression, 
admirably adapted dressings for the purpose of excludin 
germs, have been most beneficial reforms. Countlet 
vibiious have, it is true, been found under the : 
perfect antiseptic dressings ; but the fact remains i 
pressure lias been used to exclude thorn, and has produce 
the beneficial eflects which always attend it That ela* 
pressure, immoljility, and its corollary infrequent dress 
are jointly the most potent factors in successful woui 



treatment, ia a proposition to which opinions are rapiilly 
converging. If to that, be added the universally conceded 
importance of cleanliness and drainage, it will be found that 
on the essentials of wound treatment, substantial agreement 
has been practically attained. On the relative value of 
various antiseptics, and on the best means of emplojTng 
them, differences of opinion still prevail.(*) 

But no one can recall the proceedings of the last Inter- 
national Medical Congress, and study the monographs of Sir 
William MacCormac, Mr. Watson Cheyne, and Lucas- 
Chaniponnifere, without being deeply and gratefully im- 
pressed by the cumulating evidences of the beneficent change 
in progress. Wounds arc now treated so painlessly, with so 
little constitutional disturbance, and with so little risk to life, 
that surgery is losing almost all its terrors, since half those 
which seemed inseparable from its practice were banished 
by the introiluction of anaesthetics, 



Looking back to the successive classes of students to 
whom the matter of these lectures has been familiar 
through a number of addresses, here re- arranged and 
condensed, I would say to each : Study scientific principles, 
and search untiringly after causes ; be a slave to no master 
and to no system; aim at judicially combining remedial 
measures to meet the exigencies of particular cases; 
cultivate gentleness and precision ; you will then expedite 
and attain most safely, that which, as practical surgeons, 
must be your first and constant aim, — your patient's 
recovery. 

(•) Gvnns and the Sprej, by John Diinckn, Edinburgh Mtdiral Journal^ 
March 1S83, p. 776. Les dtmitrea ^volutinns des PuidenieaU Antiieptiquea, 
parle Dr. L. de Santi, arobives gi^D^mleB de mcilcme. Faru, Man 13S3, p, 
302. I.e (Jerme Feniltut la germe contaga par le Profwseut LAjn le Fort, 
Psrti, 1882. 
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In youi" atuJies beware of narrowness. 
It is in this, as in many other departments of tnowli 
abstract and applied. The very concentration, which is of 
the essence of success to complete mastery of principles 
and detail, is apt to cramp the powers, and to beget prejudice. 
Enquirers, with steady gaze on the objects immediatdl 
before and around them, are very liable to mistake for 
horizon the boundary lines of their restricted vision, and to 
be attracted into newly discovered by-ways as if these 
could dispense with the old highway of truth, to which 
they are but auxiliary. 

All that is needed to dispel the illusion and sober tlie 
judgment, is wide observation of nature from an independent 
standpoint, and a patient study of the masters of 
science and art, irrespective of age and country. Si 
atndy will minimise obstacles to reconciliation of differences, 
often more apparent than real. It will strengthen a 
reasonable faith in tin- powers of living nature, which 
will be found all sufficient to promote the healing of wounds 
and fractures in the hands of surgeons who, guided by the 
demonstrable truths of experimental physiology and 
pathologj', combine unprejudiced, clear, and painstaking 
observation, with light-handed, clean, and painless manipu- 
lation. 
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Fractlcal Directions on Materials and Apparatus, and 
on Fractures in Particular Situatioiis. 



Onlj Ihose [iracticHl ilirtctionn on materlnia and apparatiu are bere noted, 
which I have found [rom experience to be oF special uae, or wblch are not ao 
widelir kiioua as the; deserve. In iUagtrating this section, I have reproduced 
■evetal of the wood cuts from mj Liston Prize Theeia (18&3), "On the 
advanlagea of the starched ii[j]>aratiia in the Treatment of Fincturea and 
Diaeaaex of Joints," nnil I have much pleasure in acknowledging the liberality, 
then and now, of Mr. H. K. Lcwia whu published m; student Theals. 



rAPEIt, SPLINTS. 

Paper can be relied upon with certainty for fractures of 
the fingerii, and these are better treated with gummed paper 
than by other means. In case of emergency, and in the 
absence of other materials, many other fractures can be 
treated with splints made with layers of any paper, gummed 
or pasted together, in sufficient number and thickness, to 
secure the desired strength. 

Half a sheet of ordinary-sized note paper makes a very 
good finger sjilint : gum it on one side, and fold to the 
width of a finger, over and over, until the half sheet ia 
exhausted ; then place it under the finger, and mould it 
accurately. If the splint, thus moulded, be taken off care- 
fully, and dried before the fire, or placed in the kitchen oven, 
on a plate, for a few minutes, the mould becomes hard and 
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Htrong, and can be bandaged to the finger over lint or cotton 
wool. In the same way, of course, dorsal and palmar finger 
splints can be made. The bandage should not be wider than 
three-<iuarters of an inch, and the finger not stretched out 
to unnatural straightness, but held bo as to preserve the 
slight natural curve. As the layers of bandage are applied, 
brush them over with ordinary gum, care being taken that 
the paper does not overlap or quite meet at the sides; 
narrow spaces are thus left.withonty the thickness of lint next 
the skin and the covering bandage, along which a director or 
pair of blunt-poiated scissors can be readily passed to open 
the case, if necessary, without destroying the splints. The 
whole can be re-adjusted, so as to maintain immobility, if 
the soft parts shrink. 

When a broken finger bone is united, it is important 
bend the joints gradually, but persistently, to avoid rigidity, 
which is frequently an obstinate and unpleasant sequel, 
sometimes a serious one, of these comparatively trifling 
injuries. 

Fractures of the metacarpal bones, and of the thumb, 
likewise be treated with perfect success with paper splints, 
but in those cases it is indispensable to fix the wrist ; this 
can be done by bandaging alternate layers of gummed paper 
on the dorsal and palmar aspects, with intervening cottoi 
wool, to a few inches up the fore-arm. 



Millboard Apparatus, 
The materials requisite for the construction of a milllM 
ipparatus are 

a. — Absorbent cotton -wool tissue. 

h. — Bandages. 

c. — Millboard. 

d, — Starch, gum, or dextrine. 
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AiisoRBEXT Cotton-wool Tissue. 

For all piirpoaes of surgical dressing and padding, I use 
the absorbent cotton-wool tissue prepared by Messrs. Kobinson 
and .''oil, at the Wheat Bridge Mills, Chesterfield. It 
consists of absorbent cotton between two layers of absorbent 
gauze ; and it possesses the special advantages of perfect 
smoothness, great absorbent power, and almost indestructible 
elasticity. It may be obtained from any surgical instrument 
maker, or chemist, in layers or rolls, at about the price of 
good lint, and may be cut into pieces for the smallest wound- 
dressing, folded into pads for splints of any length, or rolled 
round the body. It is admirably adapted to the dressing of 
blisters, bums, and bed sores, and for general surgical 
purposes is very superior to even the finest jeweller's cotton 
wool. Mr. W. Bradbury Robinson has given me great 
assistance in preparing the new dressing, the idea of which 
was suggested to me by Mayor's article, (De la mousseline 
avec on sans le coton (•) 

My friend and colleague, Dr. Sawyer, to whom I take this 
opportunity of expressing my deep sense of obligation for 
much valuable counsel in the revision of this volume, 
writes, "I can imagine nothing more perfect as a light, non- 
conducting, and absorbent external application in many 
medical cases, than the new gauze and cotton-wool tissue. 
I have found it a valuable material for making a kind of 
chest jacket, to place over pneumonic lung, after discontinu- 
ance of poultices." 

For those who prefer it, Messrs. Southall Hrothers and 
Barclay prepare the absorbent gauze and cotton tissue, with 
any of the well-known antiseptics, in prescribed proportion. 
Bandages. 

I have, for some years, invariably used bandages made of 
soft, bleached, and absorbent material. Two inches width is 
(•) La Cbirurgie SLmplifite Bruxellea, 18-12, P 104, 
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Tbe ngged edge thus left U useful in absorbing moistai 
and hasteaiog the softening of the s|dints ; and is eqoall; si 
vior«bl« in gi\~ing out moisture and bvonring the process of 
drying and bardening ; but the chief value of the I 
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Ige GOnaistB in the facility it affords for moulding 
the apparatus to the shape of the limb, without the risk of 
thick and hard edges indenting the soft parts. To perfect 
the bevel of the edges, it is well to tear off a little of the 
pasteboard from one of the surfaces, for about half an inch 
from each margin. This is most easily done after the 
process of softening. 

The millboard splints may be well moistened in two 
minutes by pouring boiling water on them, after they have 
been made to the shape required for the particular case. 
It is convenient to lay the splints at the bottom of a foot- 
bath, or of a sponge-bath, or on a metal tray, while the 
water is being poured on thorn ; the kitchen sink is a 
generally convenient place for tlie same purpose ; a bucket 
or basin b objectionable, ai very likely to break the 
millboard. 

la bandaging the soft eplints to the limb, the surgeon 
and his assistant should mould the edges to accurate contact 
with the cotton-wool, with which the limb has been 
previously covered The efficiency of the apparatus in 
preventing displacement is in direct proportion to the 
perfection with which it fits the limb, and the accurate 
nicety of the cii"cular compression ; this requires that the 
bevelled edges o£ the softened millboard be moulded 
during the process of bandaging. 

The shape and length of the millboard splints may 
require to be varied, according to the size of the limb to be 
encased. Long strips are apt to break, and so arc angle 
ones. This may be prevented by putting two thicknesses 
of millboard, together with an intervening layer of bandage 
and starch, or gum, or common flour paste. 

For general use I prefer millboard strips, between two 
and three inches wide, anil eighteen inches long. They can 
be broken shorter; or, by overlapping them, and intersecting 
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with bandage, any length may be covered, and 
strength secured. 

The dextrined millboard, which Messrs. Southall Brothers 
and Barclay have made, at my suggestion, is a very 
useful mat3riaL It takes up water readily, dries quickly, , 
and with great strength. Right angle pieces of the matert 
are prepared, and they can be used to immobilize shoulder^ 
elbovr, or ankle ; — straight strips being used for 
necessary lengthening. 

To avoid the breakage of angle splints, I prefer this plains 
when it is necessary to immobilize a joint at a right aiiglef 




Fig. XXVI. 
Narrow straight strips of moistened millboard answer t 
pui-postv To Hx the elbow, let a horizontal splint surroi 
the joint at the back, and be secured by bandage ; a vertioi 
splint across the former, surrounds the joint below ; fix ' 
by bandage, and then place a strip of the same niaterial 
across the angle. If the same arrangement be repeated on 
both sides of the limb, over good padding, and with careful 
bandaging, a very strong and comfortable apparatus will be 
the result. With insignilicant motUtications of detail, the 
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shoulder and ankle can be inimoLilized after the same 
fosbioD. 

Millboard and Bandage Lattice-wokk. 

A very ready and efficient plan for immobilizing a joint 

or a limb, is to envelope it in cotton-wool, and over this, in 

various directions, to place strips of moistened millboard. 




Fig. XX VII. 

A3 each strip is laid on, it is fixed by bandage, then 
another strip diagonally placed, and more bandage, without 
reverses and with RHiooth pressure. This arrangement is 
applicable to the trunk, when several ribs are broken, or 
when the spine or pelvis is injured. It is also verj- efficient 
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when applied to an acutely swollen joint or limb. Under 
firm, elastic pressure, especially if combined with suspensitHi, 
the enlargement rapidly decreases ; and without disturb! 
the apparatus, while it ia still moist, flesh compi 
bandage can be applied externally, twice, or oftener, in the 
twenty-four hours. When the shrinkage of the limb is 30 
considerable that the apparatus requires to be taken down 
to be accurately refitted, the strips of millboard which have 
dried into strong coils, can be remoulded ; all that is 
required is to place them on a metal tray, and pour a little 
hot water over them. 

Gltm, Staulu, and Dextrine. 

Either of the above materials may be used to give unit] 
and strength to a millboard apparatus ; but they are by 
means essential. A strong solution of dextrine answt 
the purpose very well, but I always have on ham 
moat frequently use the B. P. mucilage of gum acacia. 

Starch, as prepared for laundry purposes, but a tittle 
thicker, may be lightly smeared over the bandage in course of 
application, and externally when the apparatus is complete. 
Any one of these substances gives strength in holding. 
together the turns of the roller and the splints, and prevent*- 
them falling apart when the caSe is opened. 

Opening the Apparatus. 
When no adhesive material is used, the bandage and 
board can be taken down and refitted by moistening ; bi 
as a rule, especially in the txea,tment of fractures by 
millboard apparatus, it is desirable to give it nnity and 
solidity, with gum or starch. The decreasing size of the 
limb, due to disappearance of swelUug, or wasting of the 
unused muscles, render*- necessary the opening and refitting 
of the apparatus ; — a necessity apparently inconsistent with 
the desired immobility ; in actual fact it Is not so, but 
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the contrary, the inspection of the limb can be carried out 
without displacing the fragments in the slightest degree. 

So^^long 88 the patient is comfortable, and the apparatus 
fits the limb closely, it is not to be opened ; but bo soon 
as it becomes a little loose it must be slit up in front 




and re-adjusted. For 
instruments are these 



Fig. XXVIII. 
tliia purpose decidedly the beat 
manufactured by Messrs, 
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Coxeter and Son, of London, after the late Mr. J. T. Clovers 
dea. 

In slitting the case up from the foot or hand, it is 
essential to tie pieces of bandage, or to secure straps, round 
the divided api»aratus at intervais of six or eiglit inches. 
After cutting ui) the whole length, the surrounding links 




Fig. XXIX. 

are gradually loosened, while an asaietant grasping tl 

and one half of the apparatus with the thumb and ]ialm of 

the hand, glides the fingers in contact with the limb under 
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the other half of the cnBing, whidi the surgeon ih-aws aside 
to inspect the limb. 

Bj s similar manceuvre the other side of the limb is 
inspected; if necessary, to ensure accurate fitting, some of 
the bandaging on each side of the longitudinal opening is 
cut off, fresh cotton wool, if needed, is introduced, and the 
two sides are again fiinily approximated by the straps or 
tapes; while an outer and compressing bandage ia applied, 
one tape or strap at once being loosened and removed as 
the roller passes round. 

The examination of the ujjper limb is fonducted on the 
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same plan, "ftlien the apparatus has been once opened and 
recloaed, I rarely giun the outer bandage, so that it may be 
more easily unrolled and re-applied whenever inspection or 
re-adjustment is necessary ; the precaution must, however, 
always be taken to close the case, firmly though temporarily, 
wldle the outer bandage is being removed and re-applied. 
By these means it will be found perfectly possible to 
examine the limb, and adapt the apparatus to it, without 
in the least disturbing the accurate apposition of the 
fragments. Once in eight days is sufficient, as a rule, to 
open the apiwratus, which, whether in simple or compound 
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fractures, lasts tliroiigbout the treatment without renewal. 
In compound fracture it may BometimeB be necessary to cut 
a trap-door, as here shewn, to allow the wound to^ 




Fig. XXXI. 

be drtssed, and yet be efficiently closed and compressed in 
the intervals, without interfering with the general apparatus. 
In former years I was frequently in the habit of making 
these trap-doors as originally advised by Seutin ; but ex- 
perience proves that the wound in the majority of cases of 
compound fracture can be closed without suppuration ; and 
that when pus does form, it is sufficient to change the 
dressing once in eight or ten days ; especially if the pre- 
caution be taken in cases of abundant suppuration, of 
introducing a drainage tube into the wound, and carrying it 
put through a perforation in the apparatus. 
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Fractures of the Upper Lehb. 

Tlie splints in ordinary use are much more efficient in 
the treatment of fractures of the upper than of the lower 
limb; immobility of fingments in the former case being 
aided by the position in which the limb is held by a well 
adjusted sling. 

A millboard splint on the outer and one on the inner side 
are sufficient for the construction of a firm case, for the 
majority of fractures of the forearm. In fractures near the 
elbowandshoulder, the joint must be completely immobilized, 
and when the clavicle is broken, the chief indications are, to 
raise the elbow, and prevent the shoulder falling forward. 

The splints should, as a rule, extend to the ends of the 
fingers, to steady the wrist and prevent the hand hanging, 
in which condition it acts as a weight on a lever in 
displacing fragments in the forearm, or lower end of the arm. 

Fractures of the lower end of the radius, if not attended 
with much displacement, can be treated very well with 
millboard splints ; but where the characteristic deformity of 
the wrist exists in a marked degree, no plan is better 
calculated to ensure a good result than the well known 
pistol-shaped splint. 

Fractures of the humerus above its middle invariably 
require fixing of the shoulder joint. Eeiluctiou effected, 
and the upper arm and axilla well protected with cotton 
wool, millboard splints are fitted to the 9honIder on any of 
the plans previously described. Bandaging with figures of 8 
thoroughly covers the shoulder, and insures broad and 
efficient support in the opposite axilla, which requires to be 
protected by cotton wool ; the elbow is to be first fixed 
at right angles with the forearm in the semi-prone position, 
by means of millboard splints ; a few circular rolla of 
bandage, securing the limb to the trunk, add materially to 
steadineBB, 
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Fractures of the Lower Limbs. 

Fractures of the tees and of the metatarsal bones i 
commonly the result of tUrect nolence, and associatetl with 
contusion and laceration of the soft parts. The reparatire 
power in the feet, as in the hands, is verj' great, and veiy 
ugly-Iooking injuries in those parts often turn out remai 
ably well under a covering of cotton-wool, with soft i 
board splints, through the agency of which gentle couiprei 
. sion is eflected. and the parts arc kept perfectly at rest. 

The ankle must I:>e fixed in all fractures of the foot, i 
to do that effectually, the pasteboard splints must embrai 




Fig. X.XXII. 
the sides of the foot, and extend on each side to the midi 
of the leg. It is important in the subsequent bandaging to 
cover the point of the heel neatly and effectually, — terms 
which are practically synonymous, as the bandage will aU] 
if not neatly applied. 

PoWb fracture, (fracture of the lower end of the fibulg," 
with rupture of the internal lateral ligament, and eversion 
of the foot), (*) may also be treated by lateral millboard 
splints, reaching from the sides of the foot to the knee ; but 
if the displacement at the ankle be very considerable, and,' 
the subject muscular, it is advisable to fix the knee 
and extend the apparatus nearly to the middle of the thigb 
Dupuytren's splint is an admirable contrivance for the! 
(•) Yidi PU'w faeiog Page 435, is VoL I, Pott's CbirurgicaJ Wurks, 1783. 
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treatment of Fotts fidttuic tliu tuily olijuftion Bgain&t it 
is, that if relied rn exclusnely, it conipels the patient to 
remain in bed ilurirg tlie wliole couri^e of trcalnient. In 
ordinary cases of Pott's fracture it will be enoiigh to protect 
the ankle while the i-plints are drying, ty tandaging a piece 
of dry pasteboard c.n each side of that joint, after the 
surface of the bandage covering the moist spIintR has been 
gummed or starched ; but in the event of extreme ilisplace- 
ment of the foot in a \'ei-y nmseulai- subject of Pott's 
fracture, the application of Dupuytren'a splint, outside the 
milSboard apparatus while it is diying, adds security, and 
can be productive of no mischief. 

If there be much swelling, when the surgeon first sees the 
case, it will have so much decreased by the third or fouiih 
day, that the apparatus may be loose, and require to be 
opened in fi-ont, the edges pared, and re-adjusted with firm 
bandage. In fractures, about the nnkle particularly, 
patients complain of pain so soon as the bandage becomes 
loose ; and they instinctively ask that the joint be fixed 
more firmly, — conclusive proof of the value of rest and 
compression. 

In these, and in all injuries of the lower extremity, the 
assistance of the suspension plaJi is never to be overlooked. 

Pott says of the injury under consideration, " unless 
managed with addres.s and skill, it is very frequently 
productive both of lameness and deformity ever after." 
The difficulty of treatment has been lessened by Dupuy- 
tren's researches and apparatus ; but nevertheless a good 
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deal of stiffiiess, if not lameness and deformity, is frequei 
the result, though the fibula unite perfectly, and the foot l» ^ 
in natural position. The fact is, the wrench in many of 
these cases is very violent, and the injury to the deep 
structures of the ankle and leg proportionately great. 
(Lecture V., page 106). 

To prevent loss of mobility, it is essential to begin to flex 
and extend the ankle not later than the fourth week. Aj 
week later, move the ankle freely, apply alternate hot s 
cold douches and friction, and enjoin as much use of t 
limb as can be borne. 

Fractures of the tibia alone are as a rule without complie 
tion of swelling or wound, and displacement is practice 
impossible so long as the fibula remains entire. Undl 
these circumstances, millboard splints from the sides of i 
foot to the knee are sufficient for the maintenance i 
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co-aptatioB, and tlie patient may, in the absence of other 
reasons to the contrary, move about on cnit«hes, or in u 
carriage, forty-eight hours after the accident. 

Fracture of both bones of the leg is a much more serious 
injury, necessitating immobiUty of the knee, as well as of 
the ankle. The plan of treatment, in such a case, may be 
conveniently described by assuming a typical case of recent 
simple fracture of both bones of the leg, a little above the 
ankle-joint. 

Once it is determined that the leg ia broken, the one 
thing to be done is to put the pieces in proper position, and 
keep them there, beyond the patsibility of displacement. 

The requisite materials being at hand, three splints are 
required ; a straight one to be placed at the back, and to 
reach from half an inch above the heel, to four inches above 
the knee ; and two lateral splints, reaching from the same 
point above the foot, to fit which, each splint requites to be 
made with a foot-piece. 

Each of these splints may be raaile in two lengths, which are 
Joined by overlapping and bandaging, while the apparatus is 
being constnicted. From the commencement, one assistant 
is charged with the duty of making extension from the foot, 
while another counter-extends from above, their force being 
exerted steadily and continuously, without jerk or violence, 
while the surgeon moulds the fragments into position. 
Reduction having been effected, the whole limb, fram the 
roots of the toes to mid thigh, is to be padded with gauze and 
cotton-wool tissue. Special care must also be taken to pad 
well over the head of the fibula, the tuberosity of the tibia, 
the patella, and the tendons of the hamstring muscles. The 
crest of the tibia may be additionally protected by a strip 
of the tissue placed immediately over it ; this is especially 
advisable when, from emaciation or deformity (e, g., in 
ricketty children), the crest is unduly prominent. The 



splints must neither overlap latorally, nor reach as far 
forward as the crest of the tibia. 

K, on cutting up the case, when perfectly dry, it be 
discovered that the bandage has constricted any part, the 
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interposition of a little more cotton- wool may be relied upon 
as a means of putting dn end to the mischief. In the event 
of the apparatus having become loose in drying, paring its 
edges will ensure a better fit ; or, on the other hand, if 
swelling have occurred, a most improbable occurrence under 
the influence of pressure, the edges must not be brought 
into too close apposition. The examination completed, the 



n 
s 



Fig. XXXVI. 



3S6 

apparatus la again made solid by bandage, and in a lai 
number of instances the patient may, at this stage, leave 
bad and walk on crutches ; in doing so, care must be taki 
that the limb does not teat on the ground, and that the 
be raised, so as not to catch ; these ends are attained 
slinging the foot from the nock. The foot bandage is 
first passed beliind the heel, crossed over the instep, and 
again under the sole of the foot, from the sides of whii 
the sling ascends ; it is to be tightened, above as much 
necessary to draw the lower limb efficientlj', forward; 
upwards, but not uncomfortably so. (Fig. XXXV. p. S24,) 

In double fractures in the small part of the leg associated 
with great displacement, one or more extra millboard 
splints may be required to render the apparatus sufficieni 
strong to resist displacement ; fixing the knee thorouglib 
and controlling the thigh muscles by compressing band, 
are measures of great service under the difficulties named] 
the sand and water pillow described at page 142, if 
very useful, while the suspension plan is full of resoui 
and comfort. 

When the muscles of the calf are very powerful, and 
fracture unusually obUquc, two extra short millboi 
splints, reaching a few inches above and below the seat 
fracture, and incorporated in the apparatus, giv 
additional, and very useful, strength. The knee must, 
the same time, be effi?ctually immobilized, and the muscll 
of the thigh compressed as far as its middle. These 
fractures are frequently the result of direct violence, and 
though the surgeon see the case very soon after the 
accident, he may find a good deal of blood already 
travasated under the akin and blebs on its surface; the bli 
must not be pricked, but reduction and compressu 
proceeded with exactly as in the uncomplicated 
When the mould is opened in three or four days, the blel 
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will be found to have lost their tension, their thin covering 
to be shrunk and withered ; the surrounding parts simul- 
taneously reduced in size, and to be in process of Castillo 
soap mottling, indicative of the change which the effused 
blood undergoes preliminary to absorption. The shrinking, 
with the mottling, indicates healthy action, as contrasted 
with the humidity and tension associated with discoloura- 
tion of progressing mischief. If swelling and spasm be 
great, when the apparatus is first applied, digital compre*sion 
of the femoral artery in Scarpa's triangle will be found 
very serviceable, conjoined with the administration of 
morphia by the mouth, or by sub-cutaneous injection. 

Compound Fractures of the Leg. 
In transferring the patient from the seat of accident to 
his residence, Pirogoff's field splint will be found a very 
usefnl one. 




Fig. XSXVII. 
In treating a compound fracture, the first dressing and 
application of apparatus is the important one ; it requires to 
be done as perfectly as possible ; and the production of 
ansBsthesia will be found to be a great help in the process. 
If an attempt is resolved upon to save the limb, (and the vast 
majority of compound fractures may be saved,) reduction 
must be effected at once; the more perfect the co-aptation the 
better ; it it cannot be secured without enlarging the wound 



or sawing off portion of a fragment, or removing a loose pit 
it must be done ; but, with the hard, as witb the softj pi 
all must be saved that by any possibility con be. It 
especially important to sacrifice no periosteum. The woi 
must be lightl)" but effectually cleaned, and the edj 
accurately brought together, by one or more points 
metallic suture ; strips of lint or absorbent cotton tissi 
soaked in styptic colloid, complete the closure of the woundtl 
If there be any extravasation, and the contusion of the 
deep structures be so great as to render it improbable that 
union by the first intention can be obtained throughout, 
is advisable to insert a di'ainage tube into the lower angle 
the wound, aud bring it out through a small aperture 
the side, or at the back, of the apparatus. The wound once 
dressed, the limb is to be surrounded with absorbent tissue, 
and compressed and immobilized, as recommended for_ 
simple fractures of the leg. 

The sand and water pillow, or sand baga, suspension, digi 
compression, and sedatives, are of service in the subsequf 
management of a compound fracture, in proportion to 
Beverity, As a rule the apparatus does not require tonchi 
for four or five days, or more; and after the first opening 
and re-adjustmeut, dressing once a week is usually sutiScient. 
If the state of the wou'id require it, the absorbent tissue 
may be applied with glycerine and borax, or other mil 
and efficient antiseptic ; but the great principles of tri 
ment which should regulate the management of the wound' 
are, exclusion of air, perfect co-aptation aud rest ; in 
securing which, circular compression, absorbent dressings, 
and immobilization of the joints are the great agenc 
whUe abundance of pure air to breathe is the sorereij 
antiseptic, 

Fractube of the Patella. 

The millboard apparatus is peculiarly suited to the ti( 

ment of this injury. The patient is raide to ait in a chaii 
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propped up at the back, so that the tnmk leans forwards, 
with the injured limb extended, the heel resting on a 
higher level than the buttock, with a view to relax the 
(luadriceps extensor as much as possible. A pad, made by 
folding cotton wool or soft tow in lint, measuring about 
one inch and a half in breadth by ton inches in length, is 
placed just above the patella ; and an assistant, holding its 
two extremities, prease.9 obliquely downwards and towards 
the foot, so as to approximate the upper to the lower 
fragment. The surgeon now pads with elastic tissue the 
upper half of the spine of the tibia, thu bony eminences 
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abont tlie knee-joint, and the hamstring tendons ; and 
bondaf^es from the middle of the leg to the middle of the 
thigh, taking csrc to bring down and fix the upper fr^ment 
by appropriate figure-of-eight turns of the roller. The 
outside of this bandage is gummed or starched, and a sh{ 
millboard splint placed at the back of the limb, to 
extent to which it has been already covered ; a few tm 
of roller suffice to fix it, pi-epai-atory to placing another 
hack-splint from a little above the heel to within an inch 
of the natal fold ; to protect the skin, the surface of this 
splint, which is to correspond to it, is covered with cotton 
wool, above and below the part which has been already 
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bandaged. It is important to place a thick pad of wool 
between the tendo Achillis and the lower end of the splint ; 
and to adopt a similar precaution to prevent the upper edge 
of the splint from chafing the thigh. Finally, a dry bandage 
is applied from the toes, over the heel, to the upper part of 
the thigh, and then guniined. A little care is required not to 
bend the knee in removing the patient to bed, where he 
must be kept in the semi-sitting posture, by means of a 
bed chair, with the extended limb raised on an inclined 
plane until the apparatus is dry. Alterations in the size of 
the limb are easily compensated by opening in the middle 
line in front The great essential is, that the apparatus be 
adjusted so that it constantly and accurately fit the limb. 
Once or twice during the course of the treatment, it is 
requisite to remove the bandage from the knee, and make 
new efibrts to approximate the fragments of the patella. 

Fractures of the femur. 

In whatever part of its length the thigh bone is broken, 
the case is best treated in the extended position, the limb 
being enclosed in a millboard apparatus, from the roots of 
the toes to the iliac crest. The plan of procedure is as 
follows 1— 

The patient is laid in a horizontal position; one ajssistant 
is charged with the <luty of making extension from the 
foot, another with tliat of counter-extending, by means of a 
jack-towel pas-sed round the groin ; while they are exerting 
steady traction, the surgeon effects apposition of the 
fractured ends, a process in which general ansesthesia is 
often of the greatest service to the operator, and comfort to 
the patient. 

The first step is to secure co-aptation of the fragments by 
fixing the hip and knee, and compressing the thigh 
mascles ; for this purpose three splints are required ; they 
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should be long eaough to reach from s couple ot inches 
below the knee upwards ; tihe inner one to the rami of the 
ischium and pubcs, the outer, and the posterior, one to the 
iliac crest The outer and inner splints should be of 
uniform width from above downwards, varying from two 
and a half to four inches, according to the size of the thigh ; 
the posterior one, of about the width of tlie popliteal space 
below, must giadualiy widen, so that its upper part cover 
the whole buttock. The splints, having been effectually- 
soaked, are to be well padJed before being placed in their 
proper positions to the limb. 

Extension and counter-extension being constantly kept 
up, a Jack-towel is passed under the loins, and confided to 
an assistant on each side, 6.n an easy means of raising the 
patient from the bed. The posterior splint can thus be 
glided under the thigh and buttock, and the outer and inner 
ones are placed in their appropriate situations, and held 
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there by an assistant, whose duty it is to mould them to the 
shape of the limlj, wbiJe the surgeon bandages over them 
from below. The perineal band, by which counter- exten- 
sion has been hitherto kept up, being in the way while the 
pelvis is bandaged, the assistant mutt ahendon it. He now 
opposes resistance to the extending force, by passing his arms 
round the patient's trunk, or standing at the upper end of 
the bed placing one hand in Each axilla, and holding back 
with just sofKcient force to prevent the patient slipping, in 
obedience to the extending force. 

It is a matter of great importance to to bandage the 
pelvis, as to fix the hip-joint in the most effectual manner 
possible. Tlie points to be especially attended to are, to 
spread out the bandage posteriorly, so as to cover the 
buttock. 

By making several figures of eight round the pelvis, and 
passing the bandage alternately above and below the antero- 
superior spines, it is effectually prevented slipping over the 
iliac crests on to the sides of the abdomen. (Fig. XLL p. 334). 

The leg is now to be encased in millboard apparatus, 
extending from the sides of the foot upwards, a.s already 
described (page 323), for fractures of the leg. As the leg- 
splints extend to nearly the middle of the thigh, they overlap 
the thigh-splints already applied, and the knee-joint is fixed 
by a double set An outer coating of gum or starch 
completes the apparatus. 

H the thigh be very muscular, it is advisable, as a pre- 
caution during the drying stage, to add dry pasteboar<l splints 
from the iliac crest to a little below the knee. When there 
is a great tendency to shortening, and it is deemed desirable 
to keep up extension for a short time, the following plan 
will be found effectual ; a long piece of broad bandage is 
passed rounfl the groin in the shape of a perineal band, its 
two ends projecting over the upper edge of the bed, and ft 
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weight is secured to them ; another piece of bandage is fixed 
to the ankle, and by means of it, a weight, varying in 
amount, according to the circumstances of the case, is slung 
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over the lower end of the bed. If the lower end of the bed 
be raised a few inches, a weight nt the foot is sufficient, the 
backward weight of the body being an adequate counter- 
extending force. 

Lateral and transverse sand-baga are very useful, in 
steadying the limb during the drying process. 

In three or font days the apparatus .should be opened it 
anywhere loose. Possibly the re-adjustment may only be 
nece.isary in the thigh portion, which is then to be opened 
from above, only as far as the knee. If the whole ca.'ie need 
re-fitting, the leg and thigh parts must be opened and 
re-clo.sed separately. The great object to be aimed at is, to 
inspect the limb and re-adjust tlie apparatus, so as not to 
disturb the perfect apposition of the fragments : in the 
event of these having been displaced, and the limb shor- 
tened or distorted through loosening and imperfect fitting 
of the enclosing mould, the defect may be remedied by slight 
extension, and firm re-closure of the apparatus. 

A long and broad sand-bag, weighing between five and 
ten pound.s, placed over the thigh from the groin to the 
knee, is a i-eady method for applying evenly diffused 
pressure, and thereby controlling unusual proneness to 
displacement 

Fractures of the neck of tlie femur inaide the capsule are 
especially well suited to treatment by the millboard or 
plaster of Paris apparatus. Occurring as that injury does, 
almost invariably in old people, who are frequent subjects 
of pulmonary or cardiac disturbance, great advantage 
results from the possibility of raising the patients in bed, 
almost immediately after the apparatus is completed, and 
being able to lift them out of bed, with comparative ease, 
the third or fourth day after the receipt o£ injury. 

Fractures of the femoral neck outside as well as vnthin 
the capsule, demand very thorough padding over the great 
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trochanter, aftor the limb has ietn restored to its proper 
length by well applied extension. The whole limb must be 
encased in a millboard apparatus from the sides of the foot 
to the iliac crest ; the hip joint requires to be tlioronghly 
fixed by double layei-s of millboard, over the outer-side, 
and over the whole buttock, closely moulded to the limb by 
double spica bandage, applied with great care, before and 
behind, os directed at Page 333. Throughout the treatment, 
it will be found that the patient is most ccmfortable, the 
greater the care taken in maintaining the accurate fit of 
the apparatus; and in the same proportion will be 
chances of recovery with fiiru union, and 
deformity. 

Fractures of the femur jvst below the Irochanieis, 
displacement of the upper fragment, forward and out' 
are amongst the most difficult cases which a surgeon can 
called upon to treat ; whatever plan he adopts', he must be 
prepared for some rising of the upper fragment and shorten- 
ing of the limb, if the fracture bo through, or just below, 
the lesser trochanter, and very oblique ; and the difficulty 
of maintaining co-aptation increases with the muscnlar 
de^elopraeut of the patient. In such a case, too great care 
cannot he taken in tixing the hip-Joint and the whole limb; 
and a sand-bag, as heavy as can he comfortably borne over 
the upper fragment, is very useful in helping to keep it in 
proper position. 

The most powerfid of the displacing muscles, the psoas 
and the iliacus, may be beneficially relaxed by raising the 
patient in bed, as can be readily done when the Ijmb is 
immovably extended, and closely encased in a millboard 
mould. When the apparatus has been opened with all due 
care, and definitely adjusted, I am in the habit of applying 
an extra broad millboard splint in front, from a little above 
the patella to the level of the iliac crest, with an ample pad 
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of cotton-wool to carry it comfortably over the groin, and a 
firmly applied bandage to keep it accurately in place. 

fractures of Oie shaft of the femur, and transverse 
fractures through the lower extremity of the bone, do not 
require any special therapeutic directions, beyond the 
general ones already (jiven for the treatment of fractures of 
the thigh-bone. 

Oblique fracture of the lower end of t}ie femur is a 
formidable injury, requiring skilful and very diligent ti-eat- 
ment. Immediate reduction and accurate co-aptation ia the 
rule of practice to be followed ; and to maintain apposition, 
the thigh and leg are to be encased in closely- fitting mill- 
board splints, as directed at Page 334-6 ; the apparatus must 
have additional strength at the knee, and it will be found 
convenient to apply the back splint first, as soon as reduc- 
tion is elfected ; the limb having been enveloped in a layer 
of cottoQ-wool, from the middle of the thigh to the middle 
of the leg, a moist millboard splint of that length, and 
about 3^ inches wide, is placed at the back, and fixed there 
by a gently- compressing bandage ; the whole thigh is then 
encased as described at Page 333, and finally the apparatus 
is applied to the leg and foot. WTiile the millboard splints 
are moist, iipmobility may be secured with the utmost 
certtunty by placing a sand-hag, or a sand-and-water pillow, 
on the front of the thigh, from a little above the knee to 
the groin. Not later than the fifth week aEt«r the accident, 
the apparatus must be removed with care, twice or thrice 
weekly, to bend the knee-joint ; this manceuvre must be 
repeated daily, and with increasing motion between the 
sixth and seventh week, the apparatus being re-applied in 
the intervals. To counteract the wa.sting of the muscles, in 
these and other severe fractui-cs near joints, it is a good 
plan to pass an electric current through the limb, for about 
a quarter of an hour daily. 
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It U not pretended that electricity can be proved to I 
sucli a stimulus to local nutrition, as to accelerate i 
normal process of bony consoliilation. It is however certmn" 
that the lamene&'i which results, and often continues a long 
time, after many fractures are firmly united, is not so much 
due to bony or articular injury, am to muscular atrophy ; i 
is this wasting which can be moat successfully counterac 
by the electric current, so that the motor power may be p 
served, and be available for uae, wheu the framework of |i 
limb is restored. One gi-eat advantaye which results f 
keeping up the nutrition of the muscles, is, that the patie 
has eontiilencc in using the limb when the fracture is solid ; 
and it is only by careful, gradually-increasing, yet perse- 
vering exercise, that the use of a limb enfeebled by loi 
confinement can be restored. 

PlASTEH UF PaHIS Al'PAJlATUS, 
Plaster of Paris possesses one unquestionable advantage 
over millboard in the construction of surgical moulds. It 
solidifies almost immediately. It is inferior in other 
respects. It is not favourable to the application of elastic 
pressure, and comparatively difficult to adapt to varying 
changes of size. Constant practice minimizes these diffi- 
culties, and beyond question plaster of Paris is a in ost 
valuable agent in tlie hands of a surgical dresser, 
ways of using it have been recommended. (•) 
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(*) Mutlmjr, I>« crunbiu (ractix gypao liquefoctu curandii (Digsert. luang., 
Ihirlin, lS31)i Un UiBCoiii]io>iUonoEMuul<liu){TiibieUfDr Frecturea, b; AUred 
Since, Dn3tuenitSt.BrtiUioli)mew'BH.wpitBl. LuuJua: 183^9. Vol I, p. SS3- 
SS ; Du Baudage Platr<< et de Btm Appliuatiun duu le Traitement des Ft»c- 
turea, iwr A. Uatliyseii. l.iege : I85i. Pp. SS, avuc 11 figurev ; Die repoai- 
tiiia und der verb&nd der Krectur, ill Euidbuuh dec Lehre vou deu Kliucheii- 
brtichvn, von Dr. K. Qurlt, Berliu, 1S62, Eratej- oder AUegemriner TbeO, a 403 
— S 19 ; Le Bandnge Plalr^, anovo-JoaniDvible d'embl^ et Tricot plitre, par 1« 
UoctJtur Vail de Loo, Bruiellen, 186?. Tlia diteotiom given mUie test for the 
pomlruction ot pluter of Ph™ KppnraW», ore chiefly Ukuti from Viin de Loo'a 
wiiliuga. 1 luul I'mviuUiily iluKiibod liiu jiUu iu 
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I shall limit myself to dcicriljing briefly three simple and 
efficient plans. 

Good dry plaster of Paris is an essential requisite. After 
exposure to the air it quickly loses its cohesive property. 
It may be rubbed dry into bandages, or prepared in a semi- 
liquid state, by sprinkling dry plaster of Paris into water, 
until it has acquired the consistence of good cream. By 
the addition of some gum mucilage, the solidification of the 
plaster cream is conveniently delayed. Gum ha.'j the further 
advantf^e of renderii^ the plaster less brittle on drying- 
In the plaster cream, so prepared, pieces of flannel, lint, 
gauze, or bandage, may be dipped, then wrung out and 
placet! on any part of the body, previously padded and 
bandaged. Two, three, or more folds of absorbent bandage 
after having been dipped in the plaster cream, may be placed 
anywhere, lengthways or diagonally; they soon dry into a 
firm, well-fitting, and most useful .splint. To hold the pieces 
together, an absorbent bandage may be used without prepara- 
tion, or previously impregnated with dry plaster of Paris . 
"When so prepared, the bandage must be rolled loosely, so that 
it may take up water just before use. The water may be 
poured into either end of the bandage roll, insufficient 
quantity to wet it, but not to wash through it. Another 
plan of wetting the dried plaster bandages is to place them 
endways, in just sufficient water to cover them, and allow 
tbem to remain in it so long as bubbles of gas come to the 
surface. The bandages arc thou squeezed lightly, to remove 
superfluous water, and rolled on. Where special strength is 

Juurnil, September, 1S53. " Od the Trrattnenb oE tSimple Fractures and 
DUIooitiolid of the Bonea of the Leg and Foot by the lomieduitc AppUuatioa 
of PlMter of Paria Splints," by Jolin Croft, F.R.C.8-, Med. Cliir, Tram. Vol. 
LSIV, p. 295 ; Trealmeot of Fractures by Plaster of Paris Splint, by Pro. 
lOuor Cookery, Baltimore, U.S A. Laaoet, 1876. Vo). II, p. 185. ; Treatise 
on Fractum by Lewis A. Stlmsoii. London: lS83,p.l70; T.Smith and 
II. Lyeli, in System of Surgory, edited by T. UolniBd and J. W. Hulkc. Third 
editiun, vaL. Ill, p. H^'i. 
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required, some plaster cream may be added to the 
By a little exercise of ingenuity, the plaster mould 
be constructed in sections o£ varying strength, the lines 
of support coiTesponding to the direction of the bones, with 
extra strength for immobilizing joints. At the sides and in 
front, the plastered bandage may be left so thin as to form 
a hinge when the mould is opened, or so as to be readily 
cut. For this purpose the -scissors figured at page 315 are 
perfectly efficient. The one pair, which I have had 
constant use for twenty years, are now equal to opening 
gum and millboard, or a. plaster of Paris case, and to cutt 
the pattern of a splint out of a sheet of tissue paper. 

For the knowledge of another and excellent plan of usinj 
plaster of Paris, I am indirectly indebted to my friend, Dr. 
Fifield, surgeon to the City Hospital, Boston, U.S.A. One of 
the late house-surgeons to that Institution, Dr. Rufue A. 
Kingman, lately brouglit the plan to my knowledge, when 
he favoured me with a visit, on Dr. Fifield's introduction. 

Dr. Kingman has been good enough to accede to my 
request by writing from Brooklyn, Mass., a description of 
his method, for publication in this volume. 

" This method of applying plaster of Paris splints has 
been in extensive use in the Boston City Hospital for about 
two years, during which time it has almost entirely 
superseded the older plaster of Paris bandages, in the 
treatment of fractures, and has, to a very large extent, 
filled the place of the fracture box and carved splints. 

" Among the chief advantages presented by the piaster 
splint, are, 

" ] 8t. — Greater ease of application, 

"2nd. — The possession of a Btrong and accurately fiti 
splint, which cannot in any way produce constriction and 
consequent interference with circulati 

" 3rd. — The readiness with which the position and condil 
of the fraetute oan be noted without disturbing the Umb, 



lain^^^ 



uoJH 



341 

" 4th, — The fact that the splint can be easily removed and 
reapplied at will. 

" Aa the principle finds its most important adaptation in 
the anteroposterior splint for fractures of the lower leg, a 
brief explanation of the process of its application may be 
aufBcienti to enable the practical surgeon to find, in liis 
plaster barrel, a suitable splint for almost any fracture that 
may call for his attention. 

" The materials required do not differ from those ordinarily 
used in applying the plaster bandage, or jacket, viz., — stiff 
muslin gauze (commonly known as crinoline), cotton wadding, 
and a good sample of plaster of Paris. 

"The leg being bared, a piece of the gauze is placed 
beneath it, long enough to reach from the knee to a point 
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(*) Thia drawing U tnken from n splint mouldeil ou my aon'i leg. 
pntWm wiu cut out in lint, tdter Dr. Ringmnn'B deiign (p. 3tl). Tha 
having been •ouked in pluler cream and L'ghtly aqueeied, wu placed under 4 
preTiously'banciBgBd leg, nnd fitted to it by folding sa previousi; direotol 
alrengthen tbe joint, a double fold of bandnge. previon«l; aoaked in plaater 
cream, wiu placed vertically on each iride, Mnbing and fitting the apliiit 
WM the work o( a lerf few minulea. 
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flexible mass. Place this under the limb, fold and fix firmly 
with one or two roller bnndages. If care be now taken to 
secure the fragraenta in position for ten minutes, the splint 
will have become quite hard, and no further displacement 
can occur. 

" In a few hours the cotton bandage may be removed, the 
wadding opened with scissors, and thus the leg exposed to 
view for purpose of inspection, or for the application of 
soothing lotions. 

" The anterior splint is seldom required. It consists of a 
half-dozen straight strips of gauze, spread with plaster as 
before, and ajiplied over the cotton bandage, from which it 
can be easily detached when dry. 

*' If greater nicety be desired, the under layer of gauze may 
be cut larger than the others, the projecting portion being 
used to bind the edge after the plaster has been spread. 

" A very valuable splint for fracture of the lower jaw may be 
made in the same way, the gauze being cut according to the 
pattern used for the gutta-i>ercha or tin splint." 

Pr,ASTEH Stocking Apparatli3. 
Take three stockings fitting the limb ; dry plaster is 
rubbed into the first stocking on its outer surface, into the 
second on both sides, and into the third internally ; the 
stockings having been drawn on in the foregoing order, and 
moistened from without, the result in a very short time ia a 
light but very hard iiiouhl. One stocking will answer the 
same pui-pose, and present the additional advantage of 
being more easily cut open ; it requires, however, to be 
strengthened by successive layers ot plastered strips of 
bandage, lint, or flannel, placed longitudinally at the back 
and sides, with interspaces to allow a kind of hinge to be 
made, when the halves of the mould are turned back for 
examination of the limb. 
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PARA^^^: Bandages an-d SPLiNia 
Porafine bandages iire elegant and not ciunbersome. 
recently applied tlicui to the sprained thiimli of a niathe-' 
niatica] int^tniuient umker, and to the forearm of a yonng 
lady who had spraineil it at tennia. The comfort and 
appearance iii both wei"C entirely satisfactury. The limb 
first to be covered with a soft bandage. Into the 
which may be melted in a bowl immersed in boiling wa< 
or in the cup of a large food warmer, dip a loosely-roUi 
absorbent bandage, in yard lengths. Tlie process will 
most agreable, if tlie parafine be allowed to cool somewhaG'* 
after melting. The bandage, soaked in it, adapts itself very 
nicely to the part and soon hardens. This process may be 
hastened by sponging with cold water. If one or t' 
layers of the parafine bandage be placed lengthwa; 
intersecting circular and spiral turns, a singularly fim<l 
lattice-work, may be rapidly consti-ucted. It has the 
further advantage of being very light, easily cut open, and 
adaptable to the shrinkage of the part. 

Parafine splint? may be prepared by dipping strips of 
rough millboard or felt in melted parafine. They soon 
acquire haixlness, and soften on brief exposure to the fire. 
In thb state they can be readily moulded ami bandaged to 
any part Their rigidity relaxes somewhat under the heat 
of the body, but they are none the Jess very handy and 
useful in many cases. 

GUTTA-PEIirHA APPARATUS, 

All fractures(') may be treated successfully by the con- 

Btruction of gutta jiercha moulds, which, when well made 

and fitted, acquire sufficient solidity to maintain apposition 

(*) For a. very intereating aud ooraplete account of the utea of gutU percbk 
in the treatment of (rocturea, the rea,der may consult " Ve I'applicatlon da U 
gutta percba, au trailement dea fracturm, par Andre' Uyttarhoever, faiu 
olioiquea recueillta par ]e Dr». Buyn, Bniielleu, Tiroher, Imprimeur Libraire, 
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of the fragments, although not so strong ns the pasteboard 
apparatus. 

The proper thickneas of gutta perclia to use varies 
soraewhat with the size of the limb, nnd with the strength 
of sphnt required ; as a nile, one-eighth to one-sixth of an 
inch, ia a sufficient thickness. The material is purchasable 
in sheets, and raay be cut to the desired shape with an 
ordinary table knife, or with a pen knife; when the latter 
is used the gutta percha sheet is scored in the required out- 
line, and may be very easily bent and cut, after re-tracing 
the incision two or three timee. It will be found convenient 
at first to cut a paper pattern of the required splint, a pre- 
liminary step which the operator will be able to dispense 
with after a Uttle experience. 

The edge of the splint may be advantageously bevelled on 
both sides, by shaving off a thin slice of the material with a 
pen knife. In the absence of this precaution, the hard and 
thic^ edge is apt to indent the soft parts, and occasion 
pain, if not ulceration. 

In determining the length of the splint, the rule already 
laid down must be observed, that it is necessary to fix the 
joint above, as well as the one below, the seat of injury. 

Whether the upper or the lower limb is to be encased in 
a gutta percha mould, it is most convenient to place the 
patient in a recumbent position, which allows of the 
softened material adjusting itself, partly by its own weight, 
to the surface of the body. 

The limb is first to be covered with a layer of elastic 
tissue, with extra thickness of protective material over 
bony prominences. 

To soften the gutta percha it must be immersed in water 
as hot as can be comfortably borne ; when reduced to a limp 
condition, it is to be applied to the limb with light and 
even pressure ; the process of hardening may be accelerated 
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by passing a sponge just dipped in cold water outside the 
splint before it is bandaged to the limb. It is sufficient, in 
the majority of cases, for the gutta percha to cover two 
thirds of the circumference of a limb ; but if the subject be 
very muscular, and the fracture from its position very liable 
to displacement, it may be necessary to enclose the i^rhole 
limb ; this is most conveniently done in two halves. 
Assuming for instance a fiactm-e in the middle of the leg, 
reduction having been effected and the limb protected with 
elastic tissue, a softened gutta percha splint is to be 
applied on the anterior surface, from the middle of the 
thigh to the roots of the toes, sufficiently wide to embrace a 
trifle less than one half of the limb. When this splint is 
bandaged in position, the patient may be turned round and 
another gutta percha splint, previously cut to shape and well 
softened, placed on the posterior aspect, from the same place 
above, downwards over the point of the heel and the side of 
the foot to the palmer nspect of the toes ; the width of this 
back splint should be sufficient to complete the encasement 
of the limb, without overlapping the front splint. A nicely 
adapted circular bandage completes the apparatus, which 
may be readily opened at. any time, and fitted to 
alterations in size by varying the thickness of cotton wool, or 
paring the edges of the sides of the mould. 

It has been incidentally remarked that a gutta percha 
apparatus is not so strong as one constructed with millboard, 
which, when applied to the limb in the moist state, acquires 
very remarkable and persistent hardness. The softened 
gutta percha acquires solidity sooner, but in a less degree, 
the temperature of the limb preventing its thorough 
hardening, and causing it to yield ; to counteract this 
tendency, a steel or iron rib half an inch wide, one-eighth 
thick, and a few inches long according to position and re- 
quirement, may be incorporated in the main gutta percha 
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■pUnt, opposite the point of greatest strain ; scraps of the 
plastic material, soltened in wnrm water, will enable the 
Burgeon to attach the metal supjwrt immovably in the 
desired position. Another efficient method of strengthening 
a gutta percha apparatns opposite a joint is to apply on each 
side a couple or more strips of the material, three-quarters 
of an inch wide, and a few inches long, and diagonally 
crassing each other. If previously v?ell softened and then 
nicely moulded with we]l-ap]ilied bandage, these intersec- 
ting strips add sti'engtb, altogether beyond their own 
resisting power, owing to the well-known mechanical advan- 
tages of diagonal supports. These directions will be found 
sufficient for the construction of a gutta percha apparatus to 
treat any fracture. The same rules for special fractures apply, 
as already given for treatment with the millboard moulds. 

For fractures of the nasal bones, gutta-percha is very 
useful in constructing a compressing mould. The flattening 
and widening of the organ is the chief cause of deformity, 
and is only imperfectly remedied by plugging. A piece of 
gutta-percha cut to the shape of the nose, and sufficiently 
broad to rest laterally on the malar bones, is to be moulded 
to the part with good side pressure. With a director inside 
the nostrils, the septum can at the same time be straightened, 
and accurately adjusted plugs are useful accessories. In 
keeping the gutta-jiercha mould in position, its edge may be 
enveloi)ed with absorbent cotton soaked in collodion. This 
material may be used to form the whole nasal mould ; the 
decided compression which results from its contraction on 
drjnng, is very serviceable in cheeking hiemorrhage, preven- 
ting inflammation, and securing immobility. 

Much may be done before the period of complete consoli- 
dation, in perfecting the shape of a nose distorted 
after fracture. In a case of the kind, in which I was consul- 
ted, so much benefit resulted from the use of an ingenious 



inBtrument constrticted by Messrs. T. P. Salt and Son, of 
Btnningliam, tlmt no one, now seeing the perfectly-nliaped 
nose, could imagine the extent of the deformity which had 
been corrected. (") 
The instrument consists of three parts : viz., a specta< 
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frame, from which the glasses have been removed ; a nose- 
saddle, with forehead piece made of gutta-percha, accurately 
modelled to the contour of the parts ; and a screw, with 
cushion. The spectacle-frame is attached to the saddle by & 
metal loop, in which it moves freely in a horizontal plane, 
the free ends of the spectacle-frame being fastened at the 
occiput by a piece of ribbon j from the forehead piece, 
which is a continuation of the saddle, proceeds a padded 
band, passing over the head, and fised to the ribbon afore- 
said, so as to prevent, in conjunction with the spectacle- 
frame, both lateral and vertical movement. An oval aper- 
ture is cut in the saddle, as shown in the engraving ; and a 
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steel spring is &stened to the forehead piece or mask, passing 
in a direction nearly parallel with the nose, and exerting its 
force in a line opposite to that which the distortion has 
taken ; through the spring, a screw works, having at its 
extremity a small jmdded cushion, so disposed as to press on 
the fractured bones with any degree of force which the 
surgeon may think desirable. The whole arrangement 
allows the pressure to be nicely graduated, and at 
the same time, prevents the instrument from being dis- 
placed — ^an accident which may, under other conditions, 
easily happen. 
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ADDENDUM. 



<")S AUSDltBENT COTTIIN-WIXIL TISSUE, AS A BASIS FOR 
MUULDS AND SPLINTS, FOR TIIE 'I'HEATllE.NT OP SURGICAL 
DISEASES AND INJURIES. 

Experieneo has strengtliL-jiLnl my conviction that tlif 

jiljsoi'bent cotton-wool tissue (ante p. ;107), which Messrs. 
Robin.'ion and Sons, of the Wheat Bridge Mills, Chesterfield, 
have manufactured under my instructions, is calculated to 
prove of very gruat Hcrviee in uieilical and surgical proctii;.'. 
Its perfect 3iiioothnes.s and elo-sticity specially fit it for 

Application to inHamed parts; whilo iL-spLTfeetly even surface 
specially adapts it to be a medium for equable pressure. 
It never becomes knotty or lumpy like oi^linary cotton-wool, 

.and its powerful absorbing ami antiseptic properties prevent 
the retention and decomposition of skin and wonnd 

accretions. 

Willie experimenting with a variety of porous substances 
and coagulable fluids, I ascertained the readiness with 
which the absorbent wool tissue becomes impregnated with 

a, liquid mixture of plaster of Paris, on being dipped into it. 
With this fact us a basis, I surtounded a hand with a 
layer of absorbent wool tissue, and, outside this, moulde<l 
ajiother layer of the name tis>iue, previously soaked 
in plaster of Paris cream. 

This cream is made by f*prinkliug in water perfectly 
fresh and powdered plaster of Paris. Stir with a metal spoon, 
and continue sprinkling the powder until the licjuid acquires 
the consistence of rich cream, or thm batter. The tissue, on 
being pressed into the liquid, very quickly becomes com- 
pletely saturated. It requires to be lightly squeezed, to 
expel redundant cream, and h then lit to be smoothly applied 
«ver the layer of dry tissue, with which the part has previ- 



:IC4 

no powerfully antiseptic, beyond their anti-putrescent physi- 
cal action in carrying off discharges, and minimising their evil 
influence, through the drying which results from evapora- 
tion. Such evaporation is rapid, just in the same propor- 
tion as the absorbent tissue gives free passage to water, in 
or out 

Besides its well known, intrinsic, antiseptic properties, 
parafine readily takes up borax and other anti-putrescent 
agents. With medicated parafine and veneered, or ribbed, 
absorbent tissue, we can constinict firm moulds and splints 
for all surgical purposes, so as to give effect to 
the cardinal principles, on which rests the successful 
treatment of the vast majority of surgical injuries and 
<liseases. Those principles are immobiuty, positiox, 

l»RESSURE, DRAINAGE, and ANTISEPSIS. 

May :30th, 1883. S. G. 
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